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SCOPE  AND  SEQUENCE 


The  following  chart  gives  an  overview  of  mathematical 
content  presented  at  this  grade  level,  the  grade  level 
below,  and  the  grade  level  above.  It  shows  the  extent  to 
which  each  mathematical  topic  is  presented  from  grade 


to  grade  in  the  HOLT  MATHEMATICS  SYSTEM.  It  is 
hoped  that  this  will  help  you  to  better  prepare  your 
lessons  for  a  successful  teaching  experience. 


Grade  4 

Number  and  Numeration 

Using  digits  to  write  numbers  0-9,  p.l 

Names  of  numbers  0-999  999, 
pp. 16-17, 33-34,  39 

Place  value,  expanded  notation 
ones  and  tens,  pp.  2-3 

3  digits,  p.  16 

4  digits,  p.  33 

5  digits,  p.  34 

6  digits,  p.  39 
tenths,  p.  145 
hundredths,  pp.  214-219 

Comparing  numbers  through  9999, 
pp.  35-36,  230 
decimals,  p.  146 
fractions,  p.  13 

Ordinals,  first  through 
fifteenth,  p.  4 

Skip  counting 

by  twos  through  tens,  pp.  65-66 

Equations,  pp.  228,  230,  249 

Inequations,  p.  230 

Odd  and  even  numbers,  p.  72 

Roman  numerals,  I-C,  pp.  56-57 

Rounding 

to  nearest  ten,  p.  81 
to  nearest  hundred,  p.  92 
to  nearest  thousand,  p.  233 

Estimating 

using  tens,  pp.  84-85 
using  hundreds,  p.  93 


Grade  5 

Number  and  Numeration 

Whole  Numbers 

Average,  pp.  284-286 

Read  and  write  numbers  to: 
thousands,  p.  14 
hundred  thousands,  p.  20 
hundred  millions,  pp.  22-23,  25 
billions,  pp.  174-175 

Comparing,  p.  17 

Equations,  pp.  1-2,  165-175 

Inequations,  pp.  166,  168,  169 

Exponents  (101  -104),  p.  222 

Place  value  to 
thousands,  p.  14 
hundred  thousands,  p.  20 
hundred  millions,  pp.  22-23,  25 
billions,  pp.  174-175 

Prime  numbers,  pp.  150,  213-215 

Sieve  of  Eratosthenes,  p.  215 

Composite  numbers,  pp.  213-215 

Functions,  pp.  184-185 

History  of  math,  pp.  1 14,  215 

Properties  of  addition 
commutative,  p.  198 
associative,  p.  198 
property  of  zero,  p. 198 
using  properties,  p.  199 

Properties  of  multiplication 
commutative,  p.  200 
associative,  p.  200 
property  of  1,  p.  200 
property  ofO,  p.  200 
using  properties,  p.  201 

Properties  of  division 
property  of  0,  p.  202 
property  of  1,  p.  202 


Grade  6 

Number  and  Numeration 

Place  value 

to  hundred  thousands,  p.  1 
to  thousandths,  p.  2 
to  ten  thousandths,  p.  3 
to  millions,  p.  10 
to  billions,  p.  11 

Read  and  write  numbers,  one  to 
hundred  thousands,  p.  1 
thousandths,  p.  2 
ten  thousandths,  p.  3 
millions,  p.  10 
billions,  p.  11 

Comparing,  pp.  24,  26 

Rounding 

to  nearest  100,  1000,  10  000, 

100  000,  1  000  000,  p.  12 

to  nearest  tenth,  hundredth, 
whole  number,  pp.  13,  138-139 
to  estimate  sums,  p.  14 
to  estimate  differences,  p.  14 
to  estimate  products,  p.  84 
to  estimate  quotients, 
pp. 138, 140 
percents,  p.  232 
money,  p.  2 

Properties  of  addition 
associative,  pp.  20-21,  1% 
commutative,  pp.  20-21,  196 
of  1  andO,  p.  169 

Properties  of  multiplication 
associative,  p.  63 
distributive,  pp.  76,  82 
of  1  and  10,  p.  164 

Alternate  method  of  multiplication, 
p.  83 

Properties  of  division 
ofl  andO,  p.  164 

Factors,  pp.  157,  162-163,  168-172 

Prime  factorization,  pp.  168-170 

Divisibility 

by  2,  3, 4,  5,  6,  8,  9,  pp.  157-161, 
172 


Grade  4 

Number  and  Numeration 
continued 


Fractions 

concept  of  fraction  (y,  y,  — , 
i,i.f0).pp.  129,240 

equivalent  fractions  (y,y,y»y, 

i,_L)tpp.  130,  134 
10  100 

comparing  using<,  >, 
p.  131 

numerator  denominator,  p.  129 

n  ,  /3  5  8  9  10 

fract'onSasl(T,T.¥,-,ro, 
-!H),  pp.  134.  214-215 

fractions  greater  than  1,  p.  135 
hundredths  as  fraction,  p.  214 
parts  of  a  set,  p.  241 
writing  fractions  as  decimals, 
pp. 238-239 


Decimals 

tenths,  pp.  132-133 
ones  and  tenths,  pp.  135,  140,  145 
hundredths,  p.  215 
units-hundredths,  pp.  216-217 
tens-hundredths,  p.  218 
thousands-hundredths,  p.  219 
comparing  using  <  ,  >  ,  =  (ones, 
tenths),  p.  146 

comparing  using  money,  p.  225 
comparing  (10  000  through  0.01), 

p.  226 

rounding  to  nearest  whole,  p.  232 
rounding  large  decimal  numbers, 
p.  233 

writing  decimals  for  fraction 
numbers,  y,  pp.  238-239 

Zero 

in  addition,  pp.  21-22 
in  subtraction,  pp.  27-29 
in  multiplication,  p.  64 
in  division,  p.  123 


Grade  5 

Number  and  Numeration 

continued 

Distributive  property,  p.  203 

Order  of  operations,  pp.  280-283, 
287 

Expanded  notation,  p.  72 
of  measurement,  p.  115 

Divisibility  rules  (2,  3,  4,  5,  9,  10), 
pp.  206-209 

Factors 

common,  pp.  210,  212,  216 
greatest  common,  p.  217 

Multiples 

common,  pp.  218-220 
least  common,  p.  221 

Fractions 

Meaning 

numerator,  denominator, 
pp.  229-230 

Parts  of  a  set,  pp.  230-231 

Comparing,  p.  232 

Adding  and  subtracting 
like  fractions,  pp.  233-234 
unlike  fractions,  pp.  246-248 

Writing  as  decimal  equivalents, 
pp.  235-236,  253 

Equivalent  fractions,  p.  238 
writing,  pp.  239-240 
checking,  pp.  242-243 
lowest  terms,  p.  241 

Mixed  numerals,  p.  244 
improper,  proper,  p.  244 

Common  denominator,  p.  245 

Least  common  denominator, 
pp.  249-250 

Written  as  percents,  p.  257 

Relating  fractions,  decimals, 
percents,  p.  258 


Grade  6 

Number  and  Numeration 

continued 

Primes  and  composites,  pp.  43, 
166-167,  172 

Greatest  common  factor, 
pp.  171-172 

Multiples,  p.  173 

Least  common  multiples,  p.  174 

Averages,  pp.  235,  237 

Roman  numerals,  other  systems, 
p.  59 

Order  of  operations,  pp.  18-19,  26 
Exponents 

powers  of  10,  pp.  176-177 
expanded  notation  using  powers 
of  10,  p.  177 

evaluation  squares  and  cubes, 
pp.  178-179 

Fractions 

concept  of,  numerator, 
denominator,  p.  185 
adding,  subtracting,  like 
fractions,  pp.  186-187 
unlike  fractions,  pp.  191-195 
using  least  common  denominator, 
p.  195 

mixed  numerals,  pp.  197, 

202-204 

equivalent  fractions,  pp.  188, 
198-199 

lowest  terms,  p.  189 
comparing,  p.  190 
properties  of  addition  of 
fractions,  p.  1% 
improper  fractions,  mixed 
numerals,  p.  197 
decimal  equivalent  of,  pp.  200, 
215 

repeating  decimals,  p.  216 
reciprocals,  p.  209 

Multiplication 

parts  of  a  whole,  p.  205 
whole  number  by  fraction,  p.  206 
fraction  by  fraction,  p.  208 
of  reciprocals,  p.  209 
of  mixed  numerals,  p.  213 

Division 

using  reciprocals,  pp.  210-211 
of  mixed  numerals,  p.  213 
properties  ofO  and  1,  p.  164 


Grade  4 


Grade  5 

Number  and  Numeration 

continued 

Decimals 

Place  value 
tenths,  pp.  10,  13,  28 
hundredths,  pp.  10,  12-13,  28 
thousandths,  pp.  24-25,  28 

Comparing,  p.  17 

Estimating  to  place  decimal  point, 
p.  13 

Fraction  equivalents,  pp.  235-236 
Writing  decimals  for  fractions, 

p.  10 

Rounding 

to  nearest  one,  p.  28 
to  nearest  tenth,  p.  28 
to  nearest  hundredth,  p.  28 
money,  pp.  64-65 

Percent 

concept,  p.  254 

percents,  fractions,  decimals, 

pp.  257-258 

percent  of  a  number,  p.  259 
problems,  pp.  260-261 

Ratio 

concept,  p.  251 
using,  p.  252 
equivalent,  p.  255 

Rounding 

to  nearest  1,  10,  100,  1000,  p.  27 
to  nearest  one,  p.  28 
to  nearest  tenth,  p.  28 
to  nearest  hundredth,  p.  28 
to  nearest  thousandth,  p.  28 
to  estimate  sum  and  difference, 
p.  29 

to  estimate  products,  pp.  76,  87 
to  estimate  quotients, 
pp. 137-139 

Roman  numerals,  pp.  30-31 
Zero 

in  addition,  p.  198 
in  subtraction,  p.  198 
in  multiplication,  p.  200 
in  division,  p.  202 

Predicting  answers,  p.  97 


Grade  6 

Number  and  Numeration 
continued 

Decimals 

place  value,  pp.  2-3 

decimal  equivalents  of  fractions, 

pp.  200,  215 

repeating  decimals,  p.  216 
rounding  repeating  decimals, 
p.  217 

comparing,  pp.  24-26 
adding  and  subtracting,  pp.  6-9, 
201 

multiplication,  pp.  68-79 
division  of 

in  dividend,  pp.  102-103 
in  divisor,  pp.  126,  140 
on  the  number  line,  solutions  to 
equations,  pp.  280-281 

Integers,  negative  numbers 
meaning,  number  line, 
pp.  292-294 
addition,  pp.  295-2% 
opposites,  p.  297 
subtracting,  p.  298 

Number  sentences,  equations 
making  sentences  true  using 
>,  <,  and  =,  p.  18 
solving,  involving  addition, 
subtraction,  p.  19 
comparing,  pp.  24-25 
solving,  involving  multiplication, 
pp.  85,  254 

solving,  involving  division, 
pp.  136-137,254 
solving,  involving  fractions, 
p.  207 

choosing  appropriate  equations 
for  problems  (X,  -=-),  p.  253 
solving,  involving  +,  -,  X, 
p.  254 

graphing  solutions  of,  pp.  277, 
280-281 

using  related  sentences  to  solve, 
pp.  254,  278-279,  282-283 


Grade  6 


Grade  4 


Grade  5 


Number  and  Numeration 

continued 

Ratio  (Rates)  and  Percent 

Meaning  of  ratio,  writing, 

pp.  221-222 

cross  products  of  equivalent 
ratios,  p.  223 

using  cross  products  to  solve 
problems,  pp.  224-225 

Rates,  p.  225 

Percent 

explaining  ratios  as,  pp.  226,  229 
and  decimal  equivalents, 
pp.  228-229 

of  a  whole  number,  p.  230 
of  money,  p.  231 
rounding,  p.  232 
percent,  fraction,  ratio,  decimal, 
pp.  233-234 

Average,  pp.  235-237 

Scale  ratios  and  scale  drawings, 
pp.  238-241 
problems,  p.  259 
times,  distance,  speed, 

pp.  260-262 

Probability,  p.  264 

Probability  and  Statistics 

Predicting  from  graphs,  p.  263 
Expressed  as  a  ratio,  pp.  264-265 
Compound  events,  pp.  266-269 


Grade  4 
Addition 

Whole  numbers 
sums  to  18,  p.  5, 

2  digits,  no  regrouping,  p.  6 

2  digits,  regrouping,  p.  7 

3  addends,  1  digit  in  columns, 
p.  14 

4  addends,  p.  15 

3  digits,  no  regrouping,  p.  17 
3  digits,  regrouping,  p.  19 
3  and  4  digits,  regrouping,  p.  38 

5  digits,  regrouping,  p.  39 

6  digits,  regrouping,  p.  44 
3  addends,  3  and  4  digits, 
horizontal,  p.  41 

3  and  4  addends,  3  and  4  digits, 
vertical,  p.  231 

relating  addition  and  subtraction, 

p.  26 

missing  addends,  p.  227 
estimating  sums,  p.  234 

Fractions 

fractions  with  common 
denominators,  p.  236 

Decimals 

adding  money,  pp.  153-154,  156 
tenths,  no  regrouping,  pp.  139, 

147 

tenths,  regrouping,  p.  141 
ones  and  tenths,  regrouping,  p.  148 
hundredths,  no  regrouping,  p.  220 
addition  with  regrouping,  p.  221 

3roperties 

commutative  property,  p.  12 
associative  property,  p.  13 


Grade  5 
Addition 

Whole  numbers 
rounding,  p.  29 

2- digit  addends,  p.  7 

3- digit  addends,  pp.  6-7 

4- digit  addends,  p.  7 

5- digit  addends,  p.  7 

6- digit  addends,  p.  21 
to  billions,  pp.  174-175 
estimation  in,  pp.  268-269 
practice,  pp.  3,  9.  34,  265,  279 
related  to  multiplication,  p.  77 
word  problems,  pp.  5,  8,  18-19, 
26 

Fractions 

and  decimals,  p.  235 
common  denominators, 
pp.  233-234 

mixed  numerals,  p.  250 
unlike  fractions,  pp.  245-249 

Decimals 
tenths,  p.  1 1 
hundredths,  p.  12 
thousandths,  p.  16 
and  estimation,  p.  13 
money,  pp.  12,  16 

Properties 

commutative,  associative,  of 
zero,  p.  198 
use  of,  p.  199 


Grade  6 
Addition 

Whole  numbers 
multiple  numbers,  p.  4 
multiple-digit  numbers,  p.  4 
estimating,  p.  14 

Fractions 

like  fractions,  pp.  186-187 
unlike  fractions,  pp.  191-195 
mixed  numerals,  pp.  202-203 

Decimals 
money,  p.  4 

tenths,  hundredths,  thousandths, 
hundred  thousandths,  pp.  6-7 
comparing,  pp.  24,  26 

Properties 

associative,  pp.  20-21, 196 
commutative,  pp.  20-21,  1% 
of  0  and  1,  p.  169 


ix 


Grade  4 
Subtraction 

Whole  numbers 

differences  to  18,  p.  5 
checking  by  adding,  p.  26 
2  digits,  no  regrouping,  p.  21 

2  digits,  regrouping,  p.  22 

3  digits,  no  regrouping,  p.  23 

3  digits,  regrouping,  p.  24 

4  digits,  regrouping,  p.  42 

5  and  6  digits,  regrouping,  p.  43 
relating  addition  and  subtraction, 

p.  26 

zeros  in  subtraction,  regrouping, 
pp.  27-29 

estimating  differences,  p.  235 
Fractions 

fractions  with  common 
denominators,  p.  237 

Decimals 

ones  and  tenths,  no  regrouping, 
p.  147 

ones  and  tenths,  regrouping, 
pp. 143, 149 

hundredths,  no  regrouping,  p.  222 
subtraction,  regrouping,  p.  223 
subtracting  money,  pp.  154-157 


Grade  5 
Subtraction 

Whole  numbers 

6-digit  minuends,  p.  21 
and  rounding,  p.  29 
estimation  in,  pp.  268-269 
practice,  pp.  3,  9,  34,  265, 
278-279 

word  problems,  pp.  5,  18-19,  26 
Fractions 

and  decimals,  p.  235 
common  denominators, 
pp.  233-234 

unlike  fractions,  pp.  247-249 
mixed  numerals,  p.  250 

Decimals 
tenths,  p.  1 1 
hundredths,  pp.  12,  14 
thousandths,  p.  237 
money,  p.  12 

Properties 

commutative,  associative,  of 
zero,  p.  198 


Grade  6 
Subtraction 

Whole  numbers 
multiple-digit  numbers,  p.  5 
estimating,  p.  14 

Fractions 

like  fractions,  pp.  186-187 
unlike  fractions,  pp.  191-195 
mixed  numerals,  pp.  197,  202, 
204 

Decimals 
money,  pp.  5,  252 
tenths  to  hundred  thousandths, 
pp.  8-9 

making  change,  p.  252 


Grade  4 
Multiplication 

Relating  addition  and 
multiplication,  pp.  61-62 

Relating  multiplication  and 
division,  pp.  102-103 

Factors  and  products,  1  digit 
X  1  digit,  p.  63 

Zero  and  one  as  factors,  1 
digit  X  1  digit,  p.  64 

Multiples,  pp.  65-66 

Basic  facts 

up  to  5  X  10  and  10  X  5,  p.  69 
up  to  10  X  10,  pp.  76-77 

Commutative  property,  pp.  67-68, 
73 

Distributive  property,  pp.  74-75,  86 

Associative  property,  p.  82 

Multiplication  by  1,  10,  100, 

1000,  pp.  79-80,  83.  254 

Estimate  product,  pp.  84-85,  90, 

93,  255 

Partial  products 

no  regrouping,  p.  87 
with  regrouping,  p.  88 

Multiplication  algorithm  with 
regrouping 

2  digits  X  1  digit,  pp.  89,  94-95 

3  digits  X  1  digit,  pp.  91.  124 

2  digits  X  2  digits,  pp.  252-253, 
265 

3  digits  X  2  digits,  pp.  256-257 
Missing  factors,  p.  246 

3  factors,  p.  273 

Decimals,  multiplication  by  10, 
p.  250 


Grade  5 

Multiplication 

Relating  multiplication  and 
addition,  p.  77 
division,  pp.  108-109 

Basic  facts,  p.  69 

Factors 

common,  pp.  210-212,  216 
greatest  common,  p.  217 

Multiples 

introduction,  pp.  218-219 
common,  p.  220 
least  common,  p.  221 

Properties 

commutative,  associative, 

pp.  200-201 

of  zero,  of  one,  p.  201 

Estimation  of  products,  pp.  76,  87, 
270-271 

Practice,  pp.  69,  88-89,  1 14,  197, 
266,  278 

Multiplication  algorithm 
of  2  digits  by  1  digit,  p.  73 
of  2  digits  by  2  digits,  p.  85 
of  3  digits  by  1  digit,  p.  74 
of  3  digits  by  2  digits,  p.  86 
of  3  digits  by  3  digits,  pp.  88-89 
of  4,  5,  6  digits  by  1  digit,  p.  75 
of  multiples  of  10  and  100,  p.  84 
by  multiples  of  10,  100,  1000, 
P-71 

by  1,  10,  100,  1000,  p. 70 
Decimals 

a  decimal  by  a  decimal, 
pp.  94-95 

a  decimal  by  a  whole  number, 
pp.  77-79,  82 

a  whole  number  by  a  decimal, 
pp.  92-93 

Word  problems,  pp.  80-81,  83, 
90-91,271 


Grade  6 
Multiplication 

Meaning  of,  pp.  57,  76,  82 

Whole  numbers,  pp.  58,  60-61, 

64,  66-67,  82,  87 
by  1,  10,  100,  1000,  p.  60 
by  multiples  of  10,  p.  61 
by  2  digits,  3  digits,  4  digits, 
pp.  64,  66-67,  87 
money,  p.  65 
zeros  in,  p.  67 
alternate  method,  p.  83 

Decimals 

tenths,  pp.  68,  70-72,  75-76,  79 
hundredths,  pp.  69,  74,  77,  79 
thousandths,  hundred 
thousandths,  pp.  78-79 
by  0.1, 0.01,  0.001,  p.  73 
percent  of  amount  (interest), 
pp.  249,  252 

Properties 
associative,  p.  63 
distributive,  pp.  76,  82 
0  and  1,  p.  164 

Rounding  and  estimating,  p.  84 

Equations,  p.  85 

Fractions 

parts  of  a  whole,  p.  205 
whole  number  by  fraction,  p.  206 
of  two  fractions,  p.  208 
of  reciprocals,  p.  209 
of  mixed  numerals,  p.  213 


Grade  4 


Division 

Meaning  of  division,  p.  101 

Related  sentences  (X, 
pp. 102-103 

Dividing  1-  and  2-digit  numbers, 
by  2,  3,  4,  5,  pp.  104-105 
by  6,  7,  p.  108 
by  8,  9,  p.  109 

Division  by  10,  100,  1000,  p.  122 

One  in  division,  p.  106 

Dividing  by  powers  of  ten,  pp.  107, 
254 

Division  with  remainders 
(problem  form),  pp.  112-114 

Dividing  powers  of  ten  by 
1-digit  divisor,  p.  115 

Estimate  quotient  to  nearest 
10  using  3-digit  divisor,  p.  116 

Dividing  3  digits  by  1  digit, 
no  remainder,  p.  117 

Dividing  3  digits  by  1  digit, 

with  remainders,  pp.  119,  258-259 

Checking  division,  no 
remainder,  p.  1 18 

Short  form 

3  digits  by  1  digit,  pp.  120-121, 

260 

4  digits  by  1  digit,  pp.  261-262 

Zero  in  division,  p.  123 

Finding  average,  pp.  164-165 

Missing  divisors  and  dividends, 
p.  247 

Rules  for  divisibility,  2-6,  p.  264 

Decimals,  division  by  10,  p.  251 


Grade  5 


Division 

Meaning  of  division,  pp.  101,  103 

Basic  facts,  pp.  102,  133 

Division  involving 

1-digit  divisor,  2-digit  quotient, 
pp. 104-105 

1 -digit  divisor,  3-digit  quotient, 

p.  106 

1 - digit  divisor,  zero  in  quotient, 
p.  142 

2- digit  divisor,  1-digit  quotient, 
pp. 136-137 

2-digit  divisor,  2-digit  quotient, 
pp. 139, 141 

2-digit  divisor,  3-digit  quotient, 
p.  141 

2-digit  divisor,  zero  in  quotient, 
p.  143 

by  1,10,  100,  and  1000,  p.  107 
by  multiples  of  10,  pp.  134-135 
remainders,  pp.  145-146 

Related  to 

multiplication,  p.  101 
multiplication  by  0.1,  p.  108 
multiplication  by  0.01,  p.  109 

Estimating  quotients,  pp.  137-139 

Zero  in  quotients,  pp.  142-143 

Checking 

no  remainders,  p.  144 
with  remainders,  pp.  146,  151 

Properties,  p.  202 

Divisibility  rules 
(2,  3,  4,  5.  9,  10),  pp.  206-209 

Short  division,  pp.  272-273 

With  decimals,  pp.  274-277 

With  money,  pp.  275,  277 

Practice,  pp.  114,  133,  148-151, 
197,  267 

Word  problems,  pp.  103,  140 


Grade  6 
Division 

Meaning  of,  p.  93 

Related  to  multiplication,  p.  126 

Whole  numbers 
dividing  by  10, 100, 1000,  p.  95 
multiples  of  10  as  divisors, 
pp.  98, 100 

algorithm  1-2  digit  divisor,  p.  96 
checking  by  multiplying  without 
remainders,  with  remainders, 
pp.  98-99, 103 
remainder  in,  pp.  100-101 

Estimating  quotients,  pp.  138-139 

Properties  of  0  and  1,  p.  164 

Decimals 

in  dividend,  p.  102-103 
dividing  by  1,  0.1, 0.01, 
pp.  126-128 

one-decimal  divisors,  pp. 
129-132, 140 
two-decimal  divisors, 
pp.  133-134, 140 
three-decimal  divisors, 
pp.  135,  140 

decimal  in  quotient,  p.  141 
Fractions 

using  reciprocals,  pp.  210-211 
of  mixed  numerals,  p.  213 

Properties,  p.  164 

Divisibility  rules 
by  2-6,  pp.  89,157-161,172 


Grade  4 
Geometry 

Recognizing  and  sorting 
solids,  pp.  192,  197,  199 

Rectangles,  squares,  p.  188 

Skeletal  models  of  cube, 
pyramid,  and  prism,  p.  191 

Solid  models,  pp.  185-186,  189-190, 
194-195 

Cross  sections  of  solids,  p.  200 

Classifying  solids,  p.  198 

Spheres,  p.  196 

Classifying  triangles,  p.  309 

Line  segments,  p.  187 

Intersecting  and  parallel 
lines,  pp.  306-307 

Segments,  rays,  angles,  p.  308 

Right  angles,  p.  193 

Congruence,  pp.  187,  310-311 

Symmetry,  p.  318 

Circles,  p.  305 

Slides,  pp.  312-313 

Turns,  pp.  314-316 

Flips,  p.  321 


Grade  5 
Geometry 

Solids 

edges,  faces,  vertices,  p.  37 
making  and  drawing  cubes,  p.  38 
making  and  drawing  rectangular 
prisms,  p.  39 

drawing  cones  and  cylinders,  p.  60 
Angles 

meaning,  p.  41 
naming,  p.  41 

measuring  nonstandard  unit, 
pp. 44-45 

measuring  standard  degree, 
pp.  50-51 

measuring  using  protractor, 
pp.  50-51 

congruent,  pp.  46-47 
types,  pp.  48-49 

Circles 

radius,  diameter,  pp.  42-43 
Polygons 

congruent,  pp.  52,  54-57 
names,  classifying,  p.  53 
properties,  p.  53 
See  slides,  flips,  turns. 

Parallel  lines,  drawing,  p.  58 

Parallelograms,  p.  59 

Symmetry,  pp.  297,  302 

Flips 

concept,  pp.  297-298,  305 
drawing,  p.  299 
using  mirrors,  pp.  300-301 
completing  flip  patterns, 
pp. 304-305 

matching  corresponding  parts, 
pp.  54-57,  299,  316 

Segments,  rays,  lines,  p.  41 

Slides 

congruence,  p.  306 
drawing,  p.  307 
matching  corresponding  parts, 
pp.  54-57,  306, 316 

Rotations 

ratational  symmetry, 
pp.  308-309 

congruence,  pp. 306, 309-311 
matching  corresponding  parts, 
pp.  54-57,  316 

Making  patterns,  pp.  312-313 

Enlargements,  pp.  314-315 

Tesselations 
tiling,  p.  317 

Tangram,  p.  61 


Grade  6 
Geometry 

Angles 

angle  measures  of  triangles  and 
quadrilaterals,  pp.  40-43 
classifying,  obtuse,  acute,  right, 
pp.  36-37 

congruent,  pp.  36-37 
measuring  with  protractor, 
pp.  30-31 

Circles 

area  of,  pp.  112-113 
circumference  of,  pp.  106-107 
drawing,  pp.  38-39 
radius,  diameter,  chord,  p.  29 
Curve  stitching,  p.  51 

Illusions,  p.  45 

Parallel,  perpendicular, 
intersecting  lines,  pp.  44-45 

Polygons,  p.  317 
and  diagonals,  p.  46 

Polygons  inscribed  in  circles,  types, 
p.  47 

Polyhedrons 

drawing  on  graph  paper,  p.  273 
sets  for  solids,  types,  pp.  48-50 
Protractor,  pp.  32-35 
Congruence,  pp.  316,  318-321, 

326, 330 

corresponding  sides  and  angles, 
pp.  316,  318-321 

Constructions 

angle  bisector,  pp.  326-327 
centre  of  a  circle,  p.  328 
copying  an  angle,  p.  330 
copying  a  segment,  p.  330 
perpendicular  bisector, 
pp.  324-325 

Coordinates  on  maps,  pp.  336-337 
Euler’s  relationship,  p.  333 
Puzzles,  p.  331 
Symmetry 
line,  pp.  315-317 
rotational,  p.  322 

Tessellations,  p.  323 

Three  (3)-D  polyhedras 
constructing,  p.  332 
drawing,  p.  333 

Transformations 
slides  (translations),  pp.  314, 
318-319 

flips  (reflections),  pp.  314-316 
turns  (rotations),  pp.  314, 
320-321 

enlargements,  pp.  334-335 


Grade  6 


Grade  4 
Measurement 

Time 

24  h  clock,  p.  298 
seconds,  hours,  pp.  299-300 
days,  weeks,  months,  years,  p.  300 
decimal  notation,  p.  151 

Money 

making  change  to  $10,  p.  152 
adding  dollars  and  cents, 
pp. 153-154 

subtracting  dollars  and  cents, 
p.  155 

Metric 

centimetre,  metre,  decimetre, 
kilometre,  millimetre,  pp.  48-51, 
136-138 

millilitre,  p.  174 
kilogram,  gram,  p.  175 
changing  units  within  a  measure, 
pp. 52, 175 

choosing  a  unit,  pp.  54,  176,  266 

Temperature,  pp.  292-294 

Rounding,  p.  166 

Estimation,  pp.  47,  177,  272 

Perimeter,  p.  171 

Area,  pp.  267-272 

nonstandard  unit,  p.  267 
square  centimetre,  p.  268 
area  of  rectangle,  p.  269 
square  metre,  p.  271 
estimating  area,  p.  272 

Volume 

nonstandard  units,  p.  274 
cubic  centimetre,  p.  276 
cubic  metre,  p.  277 
calculating,  p.  275 


Grade  5 
Measurement 

Time 

minutes,  hours,  days,  weeks, 
years,  p.  126 

Time  zones  of  Canada,  p.  127 
Money,  p.  12 
Linear,  pp.  110-113 
Mass,  pp.  121-123 
Capacity,  p.  1 19 
Converting 

centimetre,  metre,  p.  1 10 
centimetre,  metre,  decimetre, 

pp.  111-112 

kilometre,  hectometre,  metre, 
p.  113 

litre,  millilitre,  p.  119 
kilogram,  gram,  pp.  120-121 
kilogram,  tonne,  pp.  122-123 

Estimating  lengths,  p.  129 

Expanded  notation  of  units,  p.  1 15 

Temperature,  pp.  124-125 

History,  p.  1 14 

Scale  measurement,  pp.  1 17, 
153-154 

Energy,  kilojoules,  p.  84 

Perimeter,  pp.  116,  152 

Radius  and  diameter  of  circle, 
p.  43 

Area,  pp.  153-154 
rectangles,  p.  155 
right  triangles,  pp.  156-157 

Volume 

nonstandard  unit,  p.  159 
standard  units,  pp.  160-161 
rectangular  prism,  pp.  160-161 


xi  v 


Measurement 

Time 

time  after  time,  p.  146 
time  zones,  p.  147 
daylight  saving  time,  p.  148 
centuries,  p.  149 

Angles  with  protractor,  pp.  32-37 

Angle  measures  of  triangles, 
quadrilaterals,  pp.  40,  43 

Metric 

millimetre,  centimetre,  metre, 

hectometre,  kilometre,  p.  104 

hectare,  p.  Ill 

litres  and  cubic  centimetres, 

kilolitre,  pp.  115, 117 

cubic  centimetres  and  millilitres, 

p.  116 

kilograms,  tonne,  gram, 

pp.  118-119 

changing  units  within 

measurements,  pp.  104,  115-116, 

118-119, 144-145 

expanded  metric  notation,  p.  121 

capacity,  mass,  volume, 

pp.  144-145 

temperatures,  p.  150 

Temperature,  pp.  292-293 

Perimeter,  p.  105 

Radius,  diameter,  chord,  p.  29 

Circumference,  pp.  106-107 

Area 

rectangles,  p.  108 
triangles,  p.  109 
parallelograms,  p.  110 
circles,  pp.  112-113 

Volume 

rectangular  prism,  pp.  114-115 
Patterns 

exploring  numbers,  pp.  16,  167, 
173,176, 178-179, 196-197,  216 
division  and  multiplication, 
pp.  60,  73,  95, 126-127 

Flowcharting,  pp.  16,  83,  141, 301 


Grade  4 


Grade  6 


Problem  Solving 

How  to  read  math  problems,  pp.  8, 
10-11 

Addition  and  subtraction 

whole  numbers,  pp.  11,25,40, 
45.  53-54 

decimals,  pp.  228,  235 

Multiplication  and  division 
whole  numbers,  pp.  70-71,  90, 
97,  107,  111-112,  122,  162-163, 
248-249,  263 

Time  and  distance,  p.  170 

Capacity,  p.  173 

Temperature,  p.  295 

Area  and  volume,  pp.  270-271, 

296 

Money,  change,  p.  152 
addition  and  subtraction, 
pp. 156-157 

Time  line,  p.  301 

Drawing  pictures  to  solve 
problems,  p.  179 

Two-step  problems,  pp.  180-181 

Solving  from  a  paragraph, 
p.  178 

Estimating  to  solve,  pp.  84-85, 

90,  93 

Writing  number  sentences, 
pp.  53,  228,  249 

Writing  problems  to  fit 
number  sentences,  p.  229 

Using  charts,  problems  with 
many  questions,  pp.  178,  201 

Too  little  information,  p.  172 

Interpreting  charts,  graphs, 
pp.  281-292 


Grade  5 

Problem  Solving 

Addition  and  subtraction,  pp.  4,  5, 
8,  18-19,  26,34 

Multiplication,  pp.  80-81, 83-84, 
90-91,271 

Division,  pp.  140,  274-277,  284-286 

Mixed  operations,  pp.  91,  103, 

118,  147,183,  204,  256,260-261, 
269,303,318 

Measurement 
linear,  pp.  117-118 
mass,  pp.  120-123 
temperature,  pp.  124-125 
time,  p.  126 
time  zones,  p.  127 
area,  p.  158 
volume,  p.  161 
mixed,  pp. 128, 147 
money,  pp.  26,  62,  64,  225 

Drawing  pictures,  p.  63 

Multiple  step,  pp.  19,  40,  62 

Average,  p.  285 

Restating  problems,  p.  96 

Mini-problems,  p.  140 

Making  up  problems,  p.  205 

Estimating,  pp.  13,  269,  271 

Approximations  (rounding), 
pp. 64-65 

Writing  number  sentences, 
pp. 283, 287 

Equations,  pp.  170-175 

Large  numbers,  pp.  174-175 

Using  data  in  charts,  pp.  124-127 

Consumer  applications, 
pp.  224-225 

Using  scale  drawings,  p.  117 
Ratios,  p.  256 
Percent,  pp.  260-261 


Problem  Solving 

Addition  and  subtraction,  decimals 
and  whole  numbers,  pp.  22-23 

Mixed  operations,  pp.  52-53 

Estimating,  pp.  15,  84,  138-139 

Involving  average,  pp.  236-237 

Steps  in,  p.  256 

Multiple  steps,  pp.  17,  258-259, 
270-271 

Money,  pp.  88-89 

Geometry,  pp.  181-182 

Multiplication,  pp.  57,  80-81,  86 

Involving  multiplication  of 
fractions,  p.  212 

Division,  pp.  102-103,  125,  131, 
136-137 

Using  equations  to  solve,  pp.  22-23, 
86, 136-137,  255,  284 

Choosing  appropriate  equations 
(X,  p.  253 

Ratios  and  rates,  pp.  224-225 

Percent,  pp.  227,  229 

With  metric  units,  pp.  118-119,  152 

Drawing  pictures  to  help  solve, 
p.  153 

Extraneous  and  insufficient 
information,  p.  165 

Time,  distance,  speed,  pp.  260-262 

Applications 

banking,  account  books,  savings 

account,  interest,  pp.  246-248 

savings  bonds,  p.  249 

sales  tax,  p.  250 

discounts,  p.  251 

making  change,  p.  252 

time,  distance,  speed, 

pp.  260-262 

longitude,  latitude,  pp.  308-309 
pictographs,  p.  302 
bar  graphs,  p.  303 
broken  line  graphs,  pp.  304-305 
circle  graphs,  pp.  306-307 


Grade  4 
Graphing 

Tally  charts,  p.  206 
Pictographs,  pp.  204-209 
Bar  graphs,  pp.  281-289 
Reading  charts,  pp.  201-202 
Line  graph,  pp.  290-291 
Reading  a  city  map,  pp.  322-323 
Using  a  map,  pp.  51,  168-169 
Ordered  pairs,  pp.  322-325 
Scale  drawing,  pp.  167-169 


Careers 

Flight  attendant,  p.  25 

Manufacturing  plant  worker, 
p.  54 

Sports  shop  owner,  p.  97 

Grocery  store  clerk,  p.  Ill 

Hamburger  stand  operator, 
p.  157 

Gas  station  owner,  p.  163 
Post  office  worker,  p.  209 
Engineer,  p.  235 
Construction  worker,  p.  256 
Librarian,  p.  301 
City  designer,  p.  322 


Grade  5 


Graphing 

Numbers  on  a  number  line,  p.  167 

Solutions  on  a  number  line  of 
equations  and  inequations, 
pp.  168-169 

Pictographs,  pp.  176-177, 

290-291 

Bar  graphs,  pp.  178-179 

Broken  line,  pp.  180-181, 

292-293 

Circle  graph,  pp.  261,  288-289 

Time-distance  graph,  pp.  186-187 

Coordinate  plane 
ordered  pairs,  p.  188 
locating  ordered  pairs  on  grid, 
p.  189 

vertical,  horizontal,  p.  190 
locating  points  on  grid,  p.  191 
locating  points  on  a  map, 
pp. 192-193 

Functions  (ordered  pairs), 
pp.  184-185 


Careers 

Pharmacist,  p.  26 
Concession  operator,  p.  62 
Dockyard  worker,  pp.  90-91 
Service  station  operator,  p.  103 
Fishing  guide,  p.  1 18 
Physicist,  p.  147 
Car  rental  manager,  p.  183 
Industrial  designer,  p.  204 
Librarian,  p.  256 
Building  contractor,  pp.  260-261 
Fisherman,  p.  269 
Flooring  contractor,  p.  303 
Physical  therapist,  p.  318 


Grade  6 


Graphing 

On  number  line 

solution  to  equations,  whole 
numbers,  pp.  277,  280-281 
integer  number  line,  solutions 
on,  p.  294 

Circle  graphs,  pp.  306-307 

Bar  graphs,  p.  303 

Broken  line  graphs,  pp.  304-305 

Pictographs,  p.  302 

Graphs  of  temperatures,  p.  293 

Ordered  pairs 
meaning,  p.  285 
generating,  pp.  288-291 
in  1st  quadrant,  pp.  286-287, 
290-291 

in  1st  and  4th  quadrants,  p.  293 
in  4  quadrants,  pp.  299-300 
latitude  and  longitude, 
pp.  308-309 

Scale  drawing,  pp.  238-241 


Careers 

Travel  agent,  p.  17 
Forestry  workers,  p.  52 
Forestry  firefighters,  p.  53 
Waitress,  p.  89 
Truck  gardener,  pp.  118-119 
The  gardener,  p.  120 
Airplane  pilot,  p.  151 
Lab  technician,  p.  175 
Zoologist,  p.  214 
Architect,  p.  238-239 
Cashier,  p.  252 
Typesetter,  p.  259 
Insurance  agent,  p.  272 
Mathematicians,  p.  301 
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TEACHER’S  COMMENTARY 


THE  HOLT  MATHEMATICS  SYSTEM 

Two  fundamental  premises  which  underlie  an  effective 
learning  system  are: 

1.  Motivation  is  an  important  prerequisite  to  learning. 

2.  Each  student  may  require  a  different  motivational 
technique. 

The  HOLT  MATHEMATICS  SYSTEM  (HMS)  was 
developed  to  incorporate  these  premises.  The  various 
components  of  HMS  provide  a  variety  of  motivational 
and  instructional  devices  with  which  to  reach  students. 

Teachers  can  present  opportunities  for  learning 
through  a  medium  best  suited  to  the  particular  abilities 
and  learning  style  of  the  individual  student.  The 
components  of  HMS  are: 

Readiness 

Student’s  Book 
Teacher’s  Edition 

Grade  1 

Student’s  Book 

Teacher’s  Edition 

BFA  Computational  Skills  Kit  I 

Grade  2 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  I 
BFA  Math  Problem  Solving  I 

Grade  3 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  I 
BFA  Math  Problem  Solving  I 
Duplicating  Masters 

Grade  4 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  II 
BFA  Math  Problem  Solving  II 
Duplicating  Masters 
Calculator  Workbook 

Grade  5 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  II 
BFA  Math  Problem  Solving  II 
Duplicating  Masters 
Calculator  Workbook 

Grade  6 

Student’s  Book 
Teacher’s  Edition 
BFA  Computational  Skills  Kit  II 
BFA  Math  Problem  Solving  II 
Duplicating  Masters 
Calculator  Workbook 


TEACHING  STRATEGIES 

There  is  no  one  best  way  to  teach  mathematics  to  all 
students.  Therefore,  the  HOLT  MATHEMATICS 
SYSTEM  is  adaptable  to  many  teaching  styles. 

Four  different  ways  in  which  the  program  can  be 
taught  are: 

—  Teach  the  whole  class  together;  have  all  students 
work  on  the  same  material  at  the  same  time, 
with  the  same  written  assignments. 

—  Teach  the  whole  class  together;  have  all  students 
work  on  the  same  material  at  the  same  time,  but 
differentiate  the  written  assignments. 

—  Group  the  children  and  teach  each  group 
separately;  each  group  may  be  doing  different 
lessons  on  the  same  day. 

—  Use  a  continuous  progress  approach,  letting 
each  student  progress  at  his  or  her  own  rate; 
every  student  could  be  working  on  a  different 
lesson  on  any  particular  day.  Suggestions  in  the 
Teacher’s  Edition  provide  assistance  in 
differentiating  the  assignments. 

THE  STUDENT’S  BOOK 
Language 

While  it  is  important  to  teach  students  to  become  better 
readers,  even  within  the  framework  of  mathematics 
instruction,  a  deficiency  in  reading  should  not  stand  in 
the  way  of  learning  mathematics.  The  language  used  in 
th e  Student’s  books  is  uncomplicated  and  concepts  are 
presented  by  means  of  illustrations  or  examples  rather 
than  by  long  verbal  explanations. 

Clear,  concise  titles,  which  appear  at  the  top  of  every 
lesson,  serve  as  a  general  description  of  content.  A 
further  note  outlining  the  specific  page  object  and 
subject  matter  is  included  at  the  bottom  of  every  page. 

Content 

The  major  primary  grade  concepts  which  appear 
throughout  HMS  are  as  follows: 

Number  and  Numeration 
Operations  and  Properties 
Sentences 

Problem  Solving  and  Application 

Geometry 

Measurement 

Graphs,  Tables 

Since  students  do  not  fully  master  any  concept  on 
the  first  encounter,  this  program  of  studies  is  presented 
in  three  stages: 

1st  —  a  thorough  introduction 
2nd  —  reinforcement  and  mastery 
3rd  —  maintenance  and  extension. 

Understanding  is  consistently  reinforced  as  students 
bring  their  growing  knowledge  and  maturity  to  bear 
upon  more  abstract  concepts  and  more  difficult  skills. 


xv  ii 


Developmental  Aspects  of  Lessons 

The  HOLT  MATHEMATICS  SYSTEM  is 
“developmental”  in  that  each  lesson  is  sequenced  to 
proceed  from  an  initial  activity,  through  a  learning  stage, 
and  finally  to  practice  exercises.  This  lesson  style 
(display,  development,  and  drill)  was  adopted  to  give 
children  an  understanding  of  the  concepts  in  the  lessons 
through  active  participation  in  the  development  of  the 
concepts  or  skills,  followed  by  practice  in  the  use  of  these 
concepts. 

Each  lesson  follows  a  definite  pattern:  (1)  display  — 
an  initial  activity  where  hands-on  materials  such  as 
blocks  are  used  to  teach  the  concept;  the  initial  activity 
appears  in  the  side  column  of  the  Teacher’s  Edition  for 
every  lesson.  (2)  development  —  a  learning  stage  which 
uses  pictures  and  other  visual  hints  to  develop  the 
concept;  the  learning  stage  is  the  first  part  of  the  Exer¬ 
cises  where  the  child  is  guided,  through  the  use  of 
coloured  numerals  or  other  hints,  to  the  pattern  of 
response.  To  provide  immediate  reinforcement,  the 
answer  to  some  of  the  developmental  items,  indicated 
by  circles,  are  placed  in  the  back  of  the  Student's  book. 
(3)  drill  — exercises  which  drill  the  concept  or  skill 
presented  in  the  display;  the  exercises  are  the  items 
which  the  children  do  individually  to  demonstrate 
understanding. 

Basic  Skills 

HMS  embodies  the  philosophy  that  it  is  important  for 
the  student  to  develop  a  concept  or  skill  meaningfully. 
However,  a  meaningful  development  needs  to  be  followed 
by  practice.  To  become  a  proficient  user  of  mathematics 
one  has  to  practise  the  skills  that  have  been  acquired. 
Accordingly,  ample  practice  is  provided  to  diagnose 
areas  of  difficulty  and  to  maintain  skills. 

Throughout  the  program,  a  large  number  of 
computational  exercises  are  presented  with  over  4000  in 
each  book,  Grades  2  to  6.  Additional  exercises  may  be 
found  in  the  other  HMS  components. 

Exercises  which  extend  the  developmental  items 
presented  in  the  lesson  are  starred.  Additional  challenges 
are  provided  by  the  Brainticklers  which  appear 
throughout  the  book. 

HMS  repeatedly  asks  students  to  discover  patterns. 
These  experiences  are  intended  to  help  build  a  sense  of 
relationship  between  numbers  and  to  develop  self- 
reliance  when  a  problem  is  tackled.  Discovering  patterns 
is  an  enjoyable  activity  since  it  is  usually  accompanied 
by  a  sense  of  anticipation. 

Diagnosing 

Diagnostic  materials  appear  throughout  HMS  in  a 
variety  of  formats.  The  Basic  Skills  Check  Ups,  which  are 
part  of  HMS  from  Readiness  to  Grade  6,  provide 
experience  in  the  type  of  format  that  is  often  used  on 
standardized  tests. 

Cumulative  Reviews  in  Grades  3  to  6  enable  the 
teacher  to  pinpoint  areas  of  the  child’s  achievement  or 
deficiency  prior  to  studying  other  concepts  in  the  text. 
Based  on  the  results,  one  can  determine  what  combina¬ 
tion  of  learning  experiences  will  best  help  each  child. 


All  Check  Ups  and  Cumulative  Reviews  are  keyed 
in  the  Teacher’s  Edition  to  the  pages  on  which  the  skills 
were  presented. 

The  Chapter  Test  at  the  end  of  each  chapter  can 
also  be  used  diagnostically.  Each  exercise  in  the  test  is 
referenced  in  the  Teacher’s  Edition  to  a  specific  objective 
and  page  number.  This  provision  enables  the  teacher  to 
review  specific  concepts  and  skills  needing  improvement. 

A  Cumulative  Test  Item  Bank,  located  at  the  front 
of  each  Teacher’s  Edition  (Grades  1  to  6),  covers  a 
representative  sampling  of  the  entire  year’s  objectives. 
There  are  two  matching  items  per  objective  in  the  Grades 
3  to  6  tests,  thereby  offering  the  opportunity  for  repeat 
testing.  The  Cumulative  Test  for  Grades  1  and  2  is 
presented  in  a  multiple-choice  type  format. 


Maintaining  Skills 

Keeping  acquired  skills  sharp  is  important  to  HMS. 
Maintenance  pages  therefore  appear  regularly 
throughout  the  pupil  books.  Keeping  Fit  (Grades  1  and 
2)  and  Tune  Up  (Grades  3  to  6)  are  mixed  frequently 
with  stimulating  Practice  pages  to  help  reinforce  specific 
facts  and  concepts. 

At  the  end  of  each  book  are  collected  additional 
Extra  Practice  exercises,  keyed  to  the  appropriate  pages 
in  th eStudent’s  book. 

Additional  and  supplementary  practice  material  in 
the  form  of  duplicating  masters,  computational  and 
problem  solving  skills  kits,  and  a  calculator  workbook 
are  also  available  and  are  keyed  to  the  program. 


Testing 

A  complete  testing  program  for  monitoring  students’ 
progress  is  provided  within  HMS.  Chapter  Tests  (called 
“Think”  in  Grades  1  and  2)  at  the  end  of  each  chapter 
are  designed  to  help  evaluate  the  extent  of  mastery  of  the 
essential  chapter  content.  In  the  Teacher’s  Edition ,  test 
items  are  referenced  to  pupil  page  numbers  and  specific 
objectives  which  are  listed  for  each  chapter.  An 
invaluable  measuring  device,  the  Chapter  Tests  allow 
teachers  to  diagnose  the  particular  strengths  and 
weaknesses  of  each  student. 

Additional  test  materials  and  supplementary  tests 
are  available  in  the  form  of  duplicating  masters  (Grades 
3  to  6). 


Measurement 

The  measurement  section  in  HMS  is  completely  SI 
metric.  The  strand  features  a  “hands-on”  approach  to 
measurement  augmented  by  written  exercises  which 
further  broaden  and  reinforce  the  concepts. 

Often  a  page  of  nonstandard,  informal  units  of 
measure  will  help  introduce  the  activities  and  exercises 
developing  the  established  measurement  system. 


Problem  Solving 

Solving  problems  is  one  of  the  major  strands  in  HMS. 

We  start  problem  solving  early  and  use  it  as  a  tool  for 
reinforcing  basic  facts. 

The  development  of  problem-solving  skills  is  very 
gradual.  It  is  based  essentially  on  (1)  interpreting  action 
pictures.  (2)  joining  and  separating  sets  of  objects,  and  (3) 
solving  word  problems  without  pictures.  Word  problems 
are  first  presented  in  the  form  of  mini-problems  which 
contain  a  picture  dictionary  to  help  children  read  the 
printed  words.  Mini-problems  contain  only  those  words 
which  are  necessary  for  an  understanding  of  the 
problems. 

From  these  careful  beginnings,  problem  solving  in 
HMS  is  expanded  to  include: 

—  reading  word  problems 

—  choosing  a  number  sentence  to  fit  a  word 
problem 

—  writing  number  sentences 

—  estimating  the  answer 

—  recognizing  extraneous  and  insufficient 
information 

—  reading  information  from  tables  or  graphs 

—  choosing  the  correct  operation 

—  solving  word  problems  related  to  careers 

—  multiple-step  problems 

—  drawing  pictures  to  help  solve  problems 

—  establishing  and  using  a  problem-solving 
technique 

to  mention  a  few. 

The  challenge  of  providing  children  with  an 
opportunity  to  grow  systematically  in  the  ability  to  solve 
problems  is  met  by  incorporating  word  problems  into 
many  of  the  lessons  throughout  the  program. 

In  addition  to  this  rich  and  systematic  program  of 
developing  problem-solving  skills,  HMS  includes  a  lesson 
on  problem  solving  related  to  a  selected  career  in  each 
chapter.  This  career  strand  is  of  considerable  importance 
to  this  program  and  is  therefore  discussed  in  detail. 


Career  Strand 

Making  children  aware  of  existing  careers  makes 
mathematics  learning  relevant,  realistic,  and  motiv¬ 
ational. 

Specifically,  the  purpose  of  the  HMS  career  strand 
is  twofold: 

—  To  stimulate  career  awareness  in  children  by 
presenting  them  with  problems  which  deal  with 
situations  related  to  various  careers,  and 

—  To  provide  teachers  with  the  essential  infor¬ 
mation  about  various  careers. 

Appropriate  learning  experiences  or  activities  are 
provided  in  the  Teacher's  Edition  for  lessons  dealing 
with  careers.  These  lessons  are  adapted  to  the  develop¬ 
mental  level  of  the  child. 


The  careers  are  chosen  to  focus  on  certain  specific 
objectives: 

—  To  help  the  child  develop  an  awareness  of 
physical  skills 

—  To  develop  an  awareness  of  self  and  others 
—  To  help  students  develop  self-reliance 
—  To  develop  an  awareness  of  a  multitude  of 
careers 

—  To  develop  social  awareness 

Each  chapter  highlights  one  or  more  specific  careers 
and  provides  the  opportunity  to  discuss  others. 


Activity  Pages 

Interspersed  throughout  the  texts  are  activity  pages. 
Activity  pages  provide  motivation  and  active  participa¬ 
tion  on  the  part  of  the  child.  Concepts  are  developed  or 
practised  through  the  use  of  activities. 


Chapter  Themes 

In  an  effort  to  motivate  children  and  to  interrelate 
mathematics  to  other  subject  areas,  some  chapters  in 
these  books  are  oriented  toward  certain  themes.  For 
example,  the  theme  of  a  chapter  may  pertain  exclusively 
to  transportation,  fairy  tales,  the  sea,  the  farm,  the 
community,  the  circus,  foreign  lands,  and  others.  The 
illustrations  in  these  chapters  emphasize  the  theme  of  the 
chapter.  These  themes  are  identified  in  the  Chapter 
Overviews. 


THE  TEACHER’S  EDITION 

The  Teacher's  Edition  is  the  key  to  using  HMS.  All 
references  to  components  of  this  program,  as  they  apply 
to  each  lesson,  are  provided  literally  at  one’s  fingertips. 
With  this  type  of  manual,  the  teacher  can  easily  direct 
children  to  other  practice  materials,  guide  them  to 
activities,  and  provide  them  with  projects  that  will  extend 
their  mathematical  horizons. 

The  layout  for  each  individual  lesson  contains  a 
reduced  version  of  the  pupil  page  with  answers  super¬ 
imposed.  Surrounding  this  are  the  related  lesson 
commentaries  closely  positioned  to  allow  quick  and  easy 
access. 


Front  of  Teacher’s  Edition 

A  Scope  and  Sequence  chart  displays  three  years  of 
topics  and  the  extent  to  which  they  are  presented  in  HMS. 
Using  the  chart,  it  is  easy  to  tell,  at  a  glance,  where  any 
particular  lesson  falls  in  the  flow  and  scheme  of  the 
whole  Mathematics  System. 


An  Activity  Reservoir  section,  consisting  of 
mathematical  games  and  activities,  provides  a  frame¬ 
work  for  enjoyable  practice  work  throughout  the  year. 
These  games  and  activities  are  keyed  into  individual 
lessons,  but  each  may  be  adapted  and  used  at  the 
discretion  of  the  teacher. 

A  Problem  of  the  Week  section  consists  of  challeng¬ 
ing  mathematical  puzzles  and  problems.  These  are  for 
additional  motivation.  They  can  be  offered  to  children 
via  the  bulletin  board  or  a  special  problem  box. 

A  Cumulative  Test  Item  Bank  is  supplied  for  the 
evaluation  of  the  children’s  achievement  with  respect  to 
part  or  all  of  the  entire  year’s  work.  Pupil  edition  page 
references  which  are  located  along  the  margins  of  this 
section,  allow  the  teacher  to  select  items  which  test  the 
appropriate  desired  objective.  This  format  also  allows  the 
teacher  to  test  on  a  regular  basis  or  periodically  spot 
check,  as  the  particular  situation  may  require. 


Chapter  Overview 

Chapter  Overviews  are  appropriately  interleafed  before 
each  chapter.  Each  overview  consists  of  the  following 
parts: 

An  Introduction  explains  what  content  is  to  be 
studied  in  the  chapter. 

Objectives  for  the  chapter  are  stated  in  behavioural 
terms. 

Background  provides  a  meaningful  setting  for  the 
mathematical  concepts  and  skills  taught  in  the  chapter. 

Materials  lists  the  materials  that  are  suggested  for 
use  in  teaching  the  lessons. 

Career  Awareness  describes  the  career  to  be  studied 
in  that  chapter  and  provides  background  information  for 
discussion.  When  necessary  a  caption  is  given  for  the 
photograph  illustrating  the  career  (Grades  1  and  2). 


Lesson  Commentaries 

Daily  lesson  commentaries  generally  provide  varied 
approaches  to  teaching  the  lessons.  Each  lesson 
commentary,  in  the  side  columns  of  the  Teacher’s 
Edition,  contains  the  following  categories: 

Objectives  for  each  lesson  are  stated  in  behavioural 
terms.  These  objectives  state  very  specifically  what  a 
child  ought  to  be  able  to  do  at  the  end  of  the  lesson. 

Pacing  suggestions  are  provided  for  some  lessons  to 
indicate  how  assignments  may  be  differentiated. 

Level  A:  a  minimum  course 

Level  B:  an  average  course 

Level  C:  an  extended  course 

Vocabulary  lists  new  words  and  terms  introduced  in 
the  lesson. 

Materials  lists  teaching  aids  helpful  for  teaching  the 
lesson. 


Related  Aids  keys  the  appropriate  supplementary 
components  of  the  program  to  the  particular  lesson. 

Background  provides  a  meaningful  setting  for 
mathematical  concepts  on  which  the  lesson  is  based. 

Suggestions  usually  provide  readiness-type  learning 
experiences  which  encourage  children’s  involvement. 
This  section  contains  the  Initial  Activity  comments  that 
may  be  completed  before  using  the  pupil  page. 

Using  the  Book  provides  specific  teaching 
instructions  for  the  lesson. 

Activities  provide  varied  learning  experiences  such 
as  mathematical  games,  research  projects,  experiments, 
and  so  on  that  represent  additional  practice,  enrichment, 
or  extension.  The  activities  are  usually  listed  in  order 
of  difficulty. 

Extra  Practice  supplies  additional  exercises  which 
are  appropriate  to  the  content  of  the  particular  page.  The 
assignment  of  these  Extra  Practice  exercises,  whether 
they  be  used  orally  as  review  preceding  the  next  page, 
placed  on  cards  or  chalkboards  as  remedial  exercises  or 
perhaps  for  fast  finishers,  is  of  course  left  up  to  the 
discretion  of  the  teacher. 


SUPPLEMENTARY  MATERIALS 

Duplicating  Masters  provide  extra  practice  for  selected 
lessons,  graph  paper,  dot  paper,  cutouts  for  activities, 
nets  for  geometry  and  additional  chapter  tests. 

BFA  Computational  Skills  Kits  I  (Grades  1  to  3)  and 
II  (Grades  4  to  6)  provide  a  diagnostic/prescriptive 
program  for  both  instruction  and  practice.  Simple 
placement  tests  help  identify  each  child’s  level. 

BFA  Math  Problem  Solving  I  and  II  offer 
instruction  and  practice  in  solving  math  story  problems. 
The  kits  are  organized  into  five  sections:  Addition/ 
Subtraction;  Multiplication/Division;  Application; 
Review;  Enrichment. 

Calculator  Workbook  provides  an  opportunity  to 
use  the  calculator  to  explore  topics  formerly  thought  to 
be  too  difficult  and  tedious.  The  exercises  are  related 
directly  to  the  concepts  developed  in  the  HMS  Student ’s 
book.  Emphasis  is  on  generalizing  concepts,  using  larger 
numbers,  and  extension  of  concepts. 


ACTIVITY  RESERVOIR 


THE  P.V.  GAME 

Use:  To  practise  place-value  skills  involving  comparison 
of  numbers 

Materials:  Construct  a  spinner  using  the  digits  0  to  9. 
(Blank  dice  or  number  cards  can  also  be  used.) 


Players:  Any  number  (or  two  teams) 

The  Game:  On  a  piece  of  paper,  each  player  draws  three 

blanks. _ A  designated  player  (or  caller) 

twirls  the  spinner  and  calls  out  the  indicated  digit.  The 
players  may  place  this  digit  in  any  one  of  their  three 
blank  spaces.  The  caller  repeats  this  procedure  two  more 
times.  Each  player  uses  the  digits  to  build  a  “personal 
number”.  The  player  with  the  greatest  number  is  the 
winner.  (Or,  the  team  to  which  the  winner  of  the  round 
belongs  scores  one  point.  The  first  team  to  score  five 
points  is  the  overall  winner.) 

Students  will  soon  develop  strategies  for  placing  the 
digits  in  the  most  potentially  favourable  positions. 

Variations:  1.  Use  4  or  5  blanks  to  extend  the  game  to 
thousands  and  ten  thousands. 

2.  Play  the  same  game  for  LEAST  NUMBER. 

3.  Practise  comparing  decimal  numbers  by 
using  4  to  6  blanks  arranged  for  2  decimal  places. 


4.  Practise  adding,  subtracting,  and  compar¬ 
ing  the  answers  by  having  the  players  draw  sets  of  blanks 
for  addition  and  subtraction. 

The  numbers  obtained  by  spinning  are  placed  in  the 
blanks.  The  player  with  the  greatest  sum  (or  difference) 
wins. 

QUAD-ROW 

Use:  To  practise  addition  facts,  column  addition,  com¬ 
putation 

Materials:  15  counters  in  each  of  4  colours,  5  dice  with 
the  numerals  1  to  6,  game  board  (20  cm  X  20  cm)  as 
shown 

Players:  From  two  to  four 

The  Game:  Players  may  roll  from  one  to  five  dice.  As 
each  player  takes  a  turn,  the  sum  of  the  numbers  rolled 
indicates  the  square  that  may  be  covered  on  the  board  by 
that  player. 
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27 
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8 
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6 

5 

4 

3 

2 

1 

If  a  player  rolls  a  total  that  has  already  been  covered 
everywhere  on  the  board,  that  player  may  roll  one 
additional  die  and  add  this  to  his  or  her  total.  This  num¬ 
ber  may  then  be  covered  if  it  is  available.  The  first 
player  to  cover  four  in  a  row,  i.e.,  “Quad-Row”,  hor¬ 
izontally,  vertically,  or  diagonally  wins  the  game. 

When  all  of  a  player’s  counters  have  been  placed, 
that  player  may  move  a  counter  to  a  new  location  on  each 
subsequent  turn.  This  continues  until  the  game  has  been 
won. 

Variations:  1.  Use  “Quad-Row”  to  practise  multiplica¬ 
tion.  Prepare  a  game  board  as  shown  and  use  3  dice. 
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27 

30 

32 

36 

40 

45 

48 

50 

54 

60 

64 

72 

75 

80 

90 

96 

100 

108 

120 

125 

144 

150 

180 

216 

Each  player,  in  turn,  throws  3  dice  and  finds  the  product 
of  the  numerals  represented  on  the  faces  that  are  “up”. 
After  finding  the  product,  the  player  covers  the  square 
containing  the  product  with  a  coloured  counter.  (The 
diagram  above  illustrates  the  possible  products.  The 
order  that  these  products  are  arranged  on  the  board  is 
not  important).  If  a  product  is  already  covered,  the  player 
throwing  this  product  must  miss  a  turn. 


2.  Use  “Quad- Row”  to  practise  division.  Use 
a  game  board  (20  cm  X  20  cm)  as  shown  and  1  die. 
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2 
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6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

A  player  may  place  a  counter  on  a  square  that  contains  a 
number  which  is  divisible  by  the  number  rolled.  (If  a 
player  rolls  a  5,  cover  owe  of  5,  10,  15, ...,  100.) 


BINGO 

Use:  To  practise  basic  facts,  arithmetic  operations, 
mental  computations,  naming  geometric  figures  and 
shapes 

Materials:  Blank  game  sheets,  counters,  paper  and 
pencils  for  computation.  If  necessary,  problem  cards 
(optional). 

Players:  Any  number 


FREE 

BEE! 

The  Game:  Distribute  the  blank  game  sheets.  Have  the 
players  randomly  select  and  write  in  numerals  and/or 
words  from  a  predetermined,  displayed  set  of  answers 
(e.g.,  numerals  from  0-35;  fractions  from  -1  -i  -2 

2  2  3  3 

. . .  to  y  inclusive;  decimals  from  0.0,  0.1, 0.2, ...  to  2.9 
inclusive;  even  dollar  amounts  from  $10  to  $40;  names  of 
plane  and  3D  shapes;  etc.)  Circulate  to  be  sure  that 

(a)  all  squares  on  the  game  sheet  are  used,  (b)  no  number, 
word,  shape,  etc.  has  been  repeated. 


Call  out  or  display  a  problem  (e.g.,  4  X  8;  y  - 

$2.25  +  $3.75,  etc.)  and  have  the  players  cover  that 
number  if  it  appears  anywhere  on  their  sheet.  (Using 
“under  the  B”,  “under  the  G”,  as  in  regular  Bingo, 
makes  for  too  drawn  out  a  game.) 

There  are  various  ways  of  declaring  a  winner: 

(a)  five  markers  in  a  row  vertically,  horizontally,  or 
diagonally 

(b)  four  corners  covered 

(c)  the  whole  sheet  covered. 

Emphasize  that  the  first  person  to  cover  the  required 
squares  and  raise  their  hand  is  the  winner.  Variations 
(a)  and  (b)  are  quickly  completed.  You  may  wish  to  put 
the  called-out  problems  on  cards  and  reward  the  winners 
by  having  them  designated  as  the  “caller”  for  the  next 
round. 


DOMINOES 

Use:  To  practise  basic  facts  and  recognition,  renaming, 
and  matching  skills 

Materials:  At  least  20  dominoes  made  from  light  card¬ 
board 

Players:  Two  or  more 

The  Game:  Prepare  a  set  of  domino  cards  with  appro¬ 
priate  notation.  The  ends  of  each  card  must  match  the 
end  of  some  other  card  in  the  deck.  To  begin,  each  player 
is  given  4  dominoes.  The  remaining  cards  are  left  face 
down  on  a  desk  between  the  players.  One  of  these 
“middle  cards”  is  turned  face  up  and  serves  as  the  start¬ 
ing  point.  The  players  take  turns  matching  a  domino  in 
hand  with  one  that  has  been  played.  If  a  play  cannot  be 
made,  the  player  must  draw  another  domino  from  the 
middle  set.  The  object  of  the  game  is  to  be  the  first  to 
play  all  dominoes  held  in  hand.  Sample  cards  are  as 
shown. 


Variation:  Deal  all  dominoes  equally  among  the  players. 
Each  player  displays  their  own  run-on  domino  sentence. 
The  winner  is  the  player  who  used  the  most  dominoes  in 
his  or  her  display. 


75% 

36 

100 

36% 

0.44 

44 

100 

28% 

0.28 

0.15 

CONCENTRATION 

Use:  To  practise  basic  facts  and  recognition,  renaming, 
and  matching  skills 

Materials:  Index  cards 
Players:  From  two  to  four 

The  Game:  Prepare  10  to  15  pairs  (20  to  30  cards  in  all) 
of  appropriate  facts  cards.  Shuffle  the  cards  and  place 
them  face  down  on  a  desk  in  a  regular  array.  To  begin, 
the  first  player  turns  over  a  card  and  names  the  figure  (or 
word)  which  appears.  The  same  player  then  turns  over 
and  names  a  second  card.  If  the  two  cards  match,  that 
player  scores  one  point,  removes  these  cards  from  the 
array,  and  takes  another  turn.  If  they  do  not  match,  both 
cards  are  turned  face  down  and  the  next  player  proceeds. 
Students  must  “concentrate”  to  recognize  and  remember 
the  various  card  locations.  The  player  with  the  most 
points  after  all  cards  have  been  paired  is  the  winner. 

Some  sample  card  pairs  are  shown. 


Variation:  For  an  added  challenge,  include  a  third  card 
in  each  set  to  play  “Triple  Concentration”.  Triple  sets 
are  easy  to  make  for  (a)  equivalent  fractions  (fractions 
and  decimals)  (b)  fraction  grids  (c)  measurement  unit 
relationships  (i.e.,  2  m,  200  cm,  2000  mm)  (d)  number 
expressions  (i.e.,  15,  5  X  3, 10  +  5)  (e)  characteristics  of 
shapes  (i.e.,  no  flat  faces,  sphere,  no  corners). 


BATTER  UP 

Use:  To  practise  operation  skills,  solving  problems,  and 
equivalence 

Materials:  Playing  board,  spinner  (popsicle  stick  or  large 
paper  clip),  question  cards  (at  least  50),  markers  (8  of 
each  of  2  colours) 

Players:  Two  or  more 

The  Game:  The  question  cards  should  reflect  the  skills 
or  concept  to  be  developed  and/or  reviewed.  Supply  a 
separate  answer  sheet  to  keep  score  and  resolve  any  dis¬ 
agreements.  Baseball  style  scoring  applies.  Some  sample 
cards  are  shown. 


300 
X  6 


1  km  =  ■  m 


Perimeter? 

3  m 

1  m 


Players  form  two  teams,  and  flip  a  coin  to  determine 
which  team  plays  first.  Team  members  take  turns  draw¬ 
ing  a  problem  card  and  solving  it.  If  the  problem  is 
solved  correctly,  the  spinner  is  twirled  and  the  player 
advances  a  marker  accordingly  (and,  if  necessary, 
markers  already  in  play).  An  incorrectly  answered 
problem  is  considered  to  be  a  strike  out.  After  3  strike 
outs,  the  other  team  is  “at  bat”.  The  game  lasts  a  pre¬ 
determined  number  of  innings. 


HOPSCOTCH 

Use:  To  practise  operation  skills 
Materials:  Game  board  and  die 
Players:  Two  to  four 


30  cm 


The  Game:  Each  player  takes  a  turn  rolling  the  die. 
Players  must  add  the  number  on  the  die  to  the  next 
number  on  the  hopscotch  board.  When  a  player  comes  to 
a  double,  he  or  she  must  add  all  three  numbers.  In  this 
case: 


2.3 +  6.7  +  1.1 


-Coloured 


If  a  player  makes  an  error  in  addition,  that  player  must 
go  back  to  the  start.  Rolling  a  3.2  (the  coloured  face) 
entitles  that  player  to  a  bonus  roll.  The  first  player  to 
reach  the  coloured  semicircle  in  the  game  board  wins. 

Variations:  Use  different  sets  of  numbers  on  the  cube 
and  on  the  game  board  to  practise  different  skills.  For 
example,  for  short  division  with  remainders,  use  64,  32, 
35,  24,  76,  44,  48,  81,  and  54  on  the  game  board  and 
3,  5,  7,  6,  8,  and  9  on  the  die. 


FRACTION  CARDS 

Use:  To  practise  equivalence  and  comparison  of 
fractions 

Materials:  2  sets  of  playing  cards.  Set  A  should  show: 

ni0_J__2-0__L_2-AJ_0_±  8  0  1 

U’  A*  2  ’  2  ’  2’  4’  4’  4’  4’  4’  8’  8 .  8’  16 ’16’ 

16 

•  '  ”  16  ' 

Set  B  (a  different  colour)  should  show:  0, 1 ,  y ,  y ,  y , 

_3.0__L  6_  _0_  _1_  _9  0_  J_  12 

3  ’  6  ’  6  ’  ’  *  ”  6  ’  9  ’  9  ’  *  ’  ”  9  ’  12  *  12’  ’  *  ”  12* 

Players:  Two  or  more 

The  Games:  Card  decks  as  described  can  be  used  to  play 
many  ordering  and  matching  games,  three  of  which  are 
as  follows. 

Fraction  Fishing  Cards  are  shuffled  and  scattered 
face  down  on  a  desk.  Players  simultaneously  draw  a  card 
from  the  collection.  The  player  with  the  greatest  fraction 
wins  that  set.  If  the  cards  are  equal,  the  first  player  to 
say  “equal”  wins  that  set.  The  player  with  the  most  sets 
when  the  card  collection  is  depleted  is  the  overall  winner. 

Think  Quick  Shuffle  and  scatter  the  cards  as  for 
“Fraction  Fishing”.  Provide  a  series  of  instruction  cards 
such  as:  “Choose  any  6  cards.  Put  them  in  order, 
smallest  to  largest”;  “Choose  2  cards.  Write  any  fraction 
that  would  come  between”;  “Choose  any  card.  Write  an 

equivalent  fraction  for  it”;  "Choose  any  card.  Add  y 

to  the  fraction  shown.  Write  the  sum”;  “Choose  any  card. 
Subtract  it  from  1.  Write  the  difference”;  etc.  Players 
read  and  race  to  complete  the  instructions.  The  first  one 
to  correctly  complete  the  task  wins  the  round.  First 
player  to  win  5  times  is  the  overall  winner. 

Fraction  Snap  Shuffle  the  cards  and  divide  the  deck 
between  two  players.  The  players  simultaneously  flip  a 
card  face  up  on  the  table.  The  first  player  to  identify 
equivalence,  when  it  occurs,  wins  all  cards  that  have  been 
played.  The  player  with  the  most  cards  after  a  predeter¬ 
mined  amount  of  time  is  the  overall  winner. 

Variation:  The  cards  described  above  can  be  used  as  the 
basis  for  an  “equivalence  deck”  with  which  to  play 
“Snatch  and  Match”.  Select  a  number  of  equivalent 
fraction  cards  and  augment  the  deck  to  yield  about  50 
pairs  with  cards  such  as  these. 


Deal  all  cards  to  players  (about  6  to  12).  Each  player 
begins  by  matching  and  discarding  any  matching  cards 
they  hold.  The  dealer  then  “snatches”  1  card  (unseen) 
from  the  player  to  the  immediate  left  and  “matches”  it 
to  a  card  in  hand,  if  possible.  This  “Snatch  and  Match” 
process  continues  around  the  circle  of  players,  till  some¬ 
one  matches  the  last  card  in  hand.  That  player  is  the 
winner. 

OMEGA-Y 

Use:  To  practise  basic  facts,  mental  calculations, 
functions 

Materials:  Chalkboard  or  overhead  projector,  (a  drawing 
or  model  of  Omega- Y  —  a  robot  —  is  optional) 

Players:  Any  number 

The  Game:  The  leader  starts  by  saying  to  the  players, 
“Give  Omega-Y  a  number.”  Any  number  is  acceptable, 
but  it  is  suggested  the  numbers  be  from  0  to  10.  If  a 
student  says  “3”,  the  leader  writes  on  the  chalkboard  or 
overhead  projector:  “3  — ►IS”  and  says,  “Omega-Y 
gives  you  15.” 

The  leader  repeats  this  demonstration  several  times 
(e.g.,  “6  —>-30”,  “7  — ►35”)  and  asks,  “Can  you  guess 
what  Omega-Y  does  with  your  number?” 

When  it  is  obvious  a  number  of  students  know  the 
rule,  the  leader  may  vary  the  directions  by  saying, 
“Omega-Y  gives  7.  Using  the  rule,  what  number  will  you 
give  back?”  [35]  The  first  person  identifying  a  correct 
response  becomes  the  new  leader. 

The  game  can  be  simplified  (by  supplying  rule  cards 
for  each  leader)  or  made  as  difficult  as  necessary  to 
provide  a  suitable  challenge  (by  having  each  leader 
fabricate  a  new  rule). 


TREASURE  HUNT 

Use:  To  find  uses  of  mathematics,  practise  measurement 
skills,  and  review  concepts 

Materials:  Index  cards  with  appropriate  lists 
Players:  Two  or  more  teams 

The  Game:  Make  up  separate  lists  of  5  things  that  are  to 
be  found  by  each  team.  Suggested  lists  are: 

1.  five  things  the  linear  measure  of  which  are  to  be 
calculated. 

2.  five  linear  measures  for  which  students  are  to  find 
items. 

3.  modify  each  of  the  above  to  involve  mass,  capacity, 
area,  volume,  time,  and  temperature. 

4.  types  of  graphs  students  can  find  in  newspapers, 
magazines,  etc. 

5.  geometric  shapes  or  examples  of  geometric  relation¬ 
ships  that  students  can  identify  in  the  immediate 
environment. 

6.  math  applications  for  which  students  can  find  real 
examples:  e.g.,  percent,  fractions,  money,  time, 
millions,  place  value,  etc. 

The  lists  should  be  different  so  that  the  game  can  be 
played  repeatedly  by  simply  exchanging  lists.  The  first 
team  to  correctly  complete  its  list  wins. 


INPUT-OUTPUT 

Use:  To  practise  mental  computation 

Materials:  Tagboard  flow  chart,  number  strips  appro¬ 
priate  for  different  skills,  blank  strips  for  “output” 

Players:  Two  or  more 


Flow  Chart  Board 


Sample  Input  Strip 


0.5  3.0  4.5  10  0.3  15 


Sample  Rule  Strips 


X  10 

X100  X0.1  X  0.2  XI 000 

+  4 

-3  +1.5  -4.5  -  10  +10 

+  0.5 

-5-10  -5-100  -  1  -  2 

The  Game:  Student  A  adjusts  the  strips  so  that  an 
“input”,  and  one  or  more  “rules”  are  present  in  the  flow 
chart.  Student  B  is  to  calculate  the  “output”.  Student  A 
checks  B’s  answer.  (The  use  of  a  calculator  to  check  will 
add  zest  to  the  game.)  The  two  players  then  reverse  roles. 
There  is  one  point  for  each  correct  “output”.  The  player 
with  the  most  points  after  10  turns  each  is  the  winner. 

Variations:  1.  Strips  can  be  designed 

(a)  to  check  equivalence  of  decimals,  fractions,  and  per¬ 
cents.  The  output  is  YES  or  NO. 

(b)  for  which  common  factors  (or  multiples)  can  be 
calculated. 

(c)  which  show  fractions.  The  rule  strip  could  read: 
“Write  the  common  denominator.”,  “Write  the  least 
common  denominator.”,  “Reduce  the  fraction.”  etc. 

2.  Instead  of  scoring  each  correct  output, 
time  each  response  and  keep  a  record  of  response  times. 
The  player  with  the  lowest  time  total  after  5  turns  is  the 
overall  winner. 


NUMBER  SENTENCE 

Use:  To  practise  making  equations,  and  to  identify 
equations  and  inequations 

Materials:  11  dice  (nets  for  which  are  shown) 

Players:  Two  to  four 

The  Game:  Players  take  turns  rolling  all  11  dice.  Each 
player  tries  to  make  an  equation  using  as  many  dice  as 


possible.  Each  die  used  scores  one  point.  The  player  with 
the  highest  total  after  7  turns  is  the  winner.  (A  player  who 
is  forced  to  make  an  inequation  scores  an  automatic  2 
points.)  The  numbers  and  symbols  on  the  dice  are  as 
shown. 


Variations:  The  game  can  be  further  complicated  by: 

(a)  having  each  player  achieve  a  score  equal  to  the  value 
expressed  by  the  equations  (e.g.,  55  -+  5  =  11  X  1 
scores  11,  not  9)  thereby  presenting  the  need  to  choose 
between  possible  equations. 

(b)  allowing  anyone  who  identifies  an  error  to  correct  it 
and  score  instead. 

(c)  allowing  the  use  of  parentheses  to  increase  a  potential 
equation  value. 

SPIDER  AND  THE  FLY 

Use:  To  practise  mental  computation 

Materials:  Game  board,  deck  of  skill  cards,  small 

counters  or  bingo  chips 

Players:  Three  to  five 


Sample  cards 


of  1 5  =  ? 

3  X  0.6 

1  cm  =Bmm 

9  yser 

The  Game:  Assign  one  person  to  be  “the  spider”  and 
place  one  counter  for  that  person  to  use  at  the  centre  of 
the  web.  All  other  players  are  “flies”.  Place  “fly 


counters”  (all  the  same  colour)  at  each  intersection  point 
on  the  outer  circle  of  the  web.  The  spider  gives  a  skill 
card  to  the  first  fly.  If  that  card  is  correctly  answered,  the 
fly  may  move  any  fly  counter  to  any  adjacent  intersection 
point  (forward,  backward,  sideways)  on  the  web.  The 
spider  then  moves  one  space,  in  any  direction  in  pursuit 
of  flies,  and  deals  a  skill  card  to  the  next  fly.  Each  fly 
player  endeavours  to:  (a)  answer  skill  cards,  and  (b)  move 
counters  into  the  shaded  area  in  the  centre  of  the  web. 

A  fly  player  scores  1  point  each  time  he  or  she  advances  a 
fly  counter  to  the  coloured  section  before  being  caught. 

If  the  spider  lands  upon  an  occupied  intersection, 
that  fly  is  considered  caught  and  is  removed  from  the 
web. 


The  Game:  Prepare  a  set  of  skills  cards  (about  50) 
labelled  according  to  the  topics  being  tested  (e.g., 
illustrations  of  slides,  flips,  turns;  plane  and  3D  shapes; 
marked  rectangular  prisms  labelled  “Volume?”;  marked 
plane  shapes  labelled  “Perimeter?”;  rounding  cards 
labelled  “16.261 — ►  ?  (nearest  tenth)”;  missing  number 
cards  such  as  “9  X  ■  =  54”,  “200  -  |  =  50”, 

“y  +H  =  y”;  etc.  To  begin,  the  first  player  chooses  a 
skill  card.  If  the  card  is  correctly  completed,  that  player 
may  roll  the  die,  advance  his  or  her  counter  the  number 
of  spaces  indicated,  and  follow,  if  necessary,  any 
instructions  on  the  spot  upon  which  he  or  she  lands.  The 
winner  is  the  first  player  to  “ski  the  course”. 


Stress  to  all  that  fly  players  do  not  own  counters  on 
the  web.  Each  fly  player  may  move  any  fly  counter 
regardless  of  who  was  previously  using  it,  after  correctly 
answering  a  skill  card.  When  each  person  has  had  a 


Variation:  Use  the  foregoing  rules  and  materials  with 
this  twist:  if  an  incorrect  response  is  given,  that  player 
rolls  the  die  anyway  and  moves  back  the  number  of 
spaces  indicated. 
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PROBLEMS  OF  THE  WEEK 


1.  In  a  field  are  some  geese  and  some  horses.  There  are 
16  heads  and  40  legs.  How  many  geese  and  how  many 
horses  are  in  the  field?  12  geese  and  4  horses 

2.  Morris  has  4  times  as  many  dimes  as  Hank.  Morris 
has  $1.50  more  than  Hank.  How  many  dimes  does  each 
have?  20  and  5 

3.  A  frog  is  at  the  bottom  of  a  well.  Each  day  he  jumps 
up  3  m  and  each  night  he  slides  back  down  2  m.  He  gets 
out  of  the  well  on  the  6th  day.  How  deep  is  the  well?8  m. 

At  the  beginning  of  the  6th  day  he  is  at  the  5  m  mark. 


9.  We  can  use  two  to  four  4’s  and  any  of  the  operation 
signs  +,  -  X,  -r-  to  make  different  values. 

Examples:  -j  =  1  -  +  4  —2  4x4+j  =  17 

How  many  of  the  numbers  between  1  and  50  can  you 
make  this  way?  Repeat  for  3’s  and  5’s. 

10.  Draw  any  quadrilateral.  Find  the  midpoint  of  each 
side  by  bisecting  each.  Join  the  four  midpoints  in  order. 
What  is  the  name  of  the  new  shape  you  get? 

Parallelogram 

Repeat  for  other  quadrilaterals.  Is  the  new  shape  always 
the  same  type?  Yes,  always  a  parallelogram. 


4.  Father  has  $80  in  paper  money  in  his  pocket.  He  has 
the  same  number  of  $1,  $2,  and  $5  bills.  How  many  bills 
of  each  kind  does  he  have?  10 

5.  Place  17  toothpicks  as  shown  to  form  6  small  squares. 


(a)  Remove  5  to  leave  3  squares  each  the  same  size  as  the 
original  small  squares. 

Remove  those  marked  with  colour. 

(b) Make  up  more  problems  like  (a)  for  your  classmates. 


11.  I  have  these  coins.  What  amounts  can  I  spend 
without  getting  change? 


2  coins  15<j:,  304,  354,  554, 6O4,  754 

3  coins  404,  654,  804,  854 

4  coins  904 

12.  If  December  25  falls  on  a  Monday,  on  which  day  does 
it  fall  one  year  later?  It  falls  on  a  Tuesday,  but  if  the  year 
following  is  a  Leap  Year,  it  falls  on  a  Wednesday. 


6.  Write  any  3  digits  and  repeat  them  to  form  a  6-digit 
number,  e.g.,  235  235.  Divide  this  number  by  7,  divide 
this  quotient  by  11,  and  finally  divide  this  quotient  by  13. 
What  do  you  notice  about  the  final  quotient?  Repeat 
with  other  sets  of  3  digits.  Is  the  result  always  the  same? 
Result  is  always  the  3  digits  you  started  with.  Reason: 

7  X  1 1  X  13  =  1001  and  1001  X  ABC  =  ABC  ABC. 

7.  A  man  who  had  a  fox,  a  duck,  and  a  bag  of  corn  had 
to  cross  a  river  in  a  boat.  The  boat  was  only  large  enough 
to  hold  the  man  and  one  of  his  possessions.  If  he  left  the 
duck  and  corn  together,  the  duck  would  eat  the  corn.  If 
he  left  the  duck  and  fox  together,  the  fox  would  eat  the 
duck.  How  did  he  get  all  his  possessions  across  the 

river  safely?  Take  the  duck  across.  Then  take  the  fox 
across  and  the  duck  back.  Then  take  the  corn  across 
and  finally  the  duck. 

8.  How  can  these  5  chains  be  joined  to  form  one  chain  by 
cutting  less  than  4  links? 


d2Z33H7> 


13.  A  printer  got  these  letters  and  numbers  mixed.  Find 


the  digits  (0,  1,2,. 

. .,  9)  that  should  replace  the  letters. 

(a)  43  1 8  (b) 

s279 

(c)  pq6b  (d) 

7gt9 

-m72  n 

+91t7 

+39d4 

-k36v 

n  52 

z2y6x 

8342 

5484 

m  =  3 

s  =  3 

b  =  8 

v  =  5 

t  =  7 

x  =  6 

d  =  7 

t  =4 

n  =  6 

t  =  8 

q  =  3 

g  —  8 

y  —  4 
z  =  1 

p=4 

k  =2 

14.  Each  of  the  patterns  represents  part  of  a  map.  The 
countries  are  identified  by  letters.  Copy  each  map.  Then 
colour  each  map  so  that  no  two  countries  with  the  same 
boundary  have  the  same  colour.  What  is  the  fewest 
number  of  colours  necessary  for  each  map? 


15.  Copy  and  complete  the  magic  hexagon.  Each  row  or 
column  =  38. 

16.  A  snail  starts  at  the  vertex  of  a  cube  and  crawls  along 
the  edges.  He  crawls  along  as  many  edges  as  he  can  with¬ 
out  coming  to  a  vertex  the  second  time.  What  is  the 
maximum  number  of  edges  he  can  crawl  along? 

17.  Every  even  number  greater  than  2  can  be  written  as 
the  sum  of  two  primes. 

4=2+2  6=3+3  8=5+3 

Write  the  next  11  even  numbers  as  the  sum  of  two  primes. 

5  +  5,  7  +  5,  7  +  7,  13  +  3,  13  +  5,  17  +  3,  17  +  5, 

17  +  7.  23  +  3,23  +  5,  23  +  7 

18.  What  are  the  next  4  numbers  in  each  pattern? 

(a)  1, 1,2,  3,  5,  8, 13,21,... 

34,  55,  89,  144.  Add  the  2  preceding  numbers. 

(b)  1,2,  3,  6, 12,24,... 

48,  96,  192,  384.  Add  all  the  previous  numbers. 

(c)  1.4,  9,  16,... 

25,  36,  49,  64.  Each  consecutive  number  multiplied  by 
itself. 

(d) 0. 125,  0.25,  0.375,  0.5,... 

0.625,  0.75,  0.875,  1.0.  Add  0.125  to  the  previous  number. 

19.  Place  3  coins  with  two  heads  and  one  tail  up. 

©  ©  o 

Turn  two  coins  over  in  each  move.  In  three  moves  finish 
with  3  tails  up. 

Solution:  H  H  T 

T  H  H 

H  T  H 

T  T  T 


20.  Shown  are  six  views  of  the  same  block. 


Which  design  is  opposite  each  of  the  following? 


(It  may  help  to  make  a  cube!)  Answers  are  in  colour. 


21.  A  fast  moving  express  train  catches  up  to  a  slow 
freight  train.  Both  trains  are  moving  in  the  same 
direction.  Finally,  they  come  to  a  section  of  track  that  has 
a  small  siding. 


- 25  cm - - 20  cm - ► 

1  cm  $ 

Main  rail  line, 

O) 

C 

~o 

5  cm 

cn 

* 

Use  centimetre  cubes  to  make  both  trains  and  place 
them  on  the  track.  The  express  train  should  have  12  blue 
cars  and  1  black  engine;  the  freight  train  should  have  9 
yellow  cars  and  1  red  engine.  What  is  the  quickest  way 
for  the  express  train  to  pass  the  freight  train?  Solution: 
Freight  train  passes  siding,  backs  5  cars  on  to  the'siding, 
leaves  them  there  and  goes  on  down  the  track.  Express 
train  moves  past  siding,  backs  in,  picks  up  the  5  cars 
from  the  freight  train,  moves  ahead,  backs  down  the 
track  and  leaves  the  5  cars  there.  Freight  train  backs 
onto  siding.  Express  train  continues  on  its  way.  Freight 
train  moves  back  onto  the  track  and  recouples. 

22.  These  questions  refer  to  the  figure  shown. 


(a)  How  many  different  cubes  can  you  see  in  the  view 
shown?  24 

(b)  How  many  separate  cubes  are  needed  to  build  this  one 
big  shape?  36 

(c)  If  6  outside  faces  of  this  shape  are  painted  red,  how 
many  cubes 

(i)  have  only  1  face  painted?  10 

(ii)  have  exactly  2  faces  painted?  16 

(iii)  have  exactly  3  faces  painted?  8 

(iv)  have  exactly  4  faces  painted?  0 

(v)  have  no  faces  painted?  2 


23.  Stella  cut  some  pictures  out  of  a  magazine  for  a  math 
project.  She  cut  out  pages  31,  32,  56,  57,  58,  and  103. 

How  many  sheets  of  paper  did  she  cut  from  the 
magazine?  4 

24.  The  sum  of  two  numbers  is  20.  Their  product  is  96. 
What  are  the  two  numbers?  8  and  1 2 

25.  The  sum  often  numbers  is  110.  If  2  is  added  to  each 
number,  what  is  their  sum?  1 30 

26.  Jeffs  father  paid  Jeff  It  the  first  time  he  mowed  the 
lawn,  2<f  the  second  time,  4<f  the  third  time,  8$  the  fourth 
time,  and  so  on,  doubling  the  amount  each  time.  Jeff 
mowed  the  lawn  15  times  in  the  summer.  How  much  did 
Jeff  earn?  $327.67 

27.  Find  these  products  by  multiplying. 

11  111  1111 
Xll  X 1 1 1  Xl  111 

121  12  321  1  234  321 

Can  you  find  these  products  without  multiplying? 

mu  in  in  liiuii 

Xll  111  Xlll  111  _ Xl  111  111 

123  454  321  12  345  654  321  1  234  567  654  321 
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28.  Which  of  these  designs  can  you  draw  or  trace  with¬ 
out  retracing  a  line  or  lifting  the  pencil  from  the  paper? 


36.  These  questions  refer  to  the  figure  shown. 


29.  There  are  1 1  different  ways  to  add  8  odd  numbers  to 
get  a  total  of  20.  Changing  the  order  does  not  count,  but 
you  can  repeat  a  number.  One  solution  is: 
7+7+1+1+1+1+1+1=20 
How  many  other  ways  can  you  find? 

Solutions:  3  3  3  3  3  3  1  1 

5  3  3  3  3  1  1  1 

5  5  3  3  1  1  1  1 

5  5  5  1  1  1  1  1 

7  3  3  3  1  1  1  1 

7  5  3  1  1  1  1  1 

7  7  111111 
9  3  3  1  1  1  1  1 
9  5  111111 
11  3  1  1  1  1  1  1 

13  1  1  1  1  1  1  1 


(a)  How  many  separate  cubes  are  needed  to  build  this 
shape?  21 

(b)  How  many  different  cubes  can  you  see  in  the  view 
shown?  14 

(c)  If  all  outside  faces  are  painted,  how  many  cubes 

(i)  have  only  1  face  painted?  3 

(ii)  have  exactly  2  faces  painted?  6 

(iii)  have  exactly  3  faces  painted?  9 

(iv)  have  exactly  4  faces  painted?  3 

(v)  have  exactly  5  faces  painted?  0 

(vi)  have  no  faces  painted?  0 

(d)  How  many  cubes  can  you  not  see  in  the  view  shown?  7 


30.  Fractions  with  a  numerator  of  1  are  called  unit 
fractions,  e.g.,  y ,  j,  y,  etc. 

Find  two  unit  fractions  whose  sum  is  each  of  these. 


(b  >n 


^  20 


-L+- 
2  '  3 


-L  +  -L 

3  4’ 


-L  +  -L 

4  ~  5  ’ 


-L  +  -L 

4  '  6 


31.  Find  two  consecutive  numbers  whose  squares  differ 
by  11.  5  and  6 


32.  Express  26  as  the  sum  of  two  prime  numbers. 

13  +  13,  23  +  3,  or  19 +  7 


33.  Express  17  as  the  sum  of  three  prime  numbers. 

13  +  3+  1,  7  +  5  +  5,  11  +  3 +  3,  etc. 


34.  Cubes! 

2x2x2=8  8  is  a  cube. 

3  X  3  X  3  =  27  27  is  a  cube. 

Which  cube  is  a  palindrome?  (A  palindrome  reads  the 
same  forwards  as  backwards.  353,  818,  and  292  are 
palindromes.)  73  =  343 

35.  Use  a  10  X  10  grid.  Plot  these  points.  Connect  the 
dots. 

(1,9),  (5,9),  (5,10),  (6,10),  (6,9),  (10,9),  (10,8),  (7,7),  (6,3), 
(7,3),  (6,2),  (5,2),  (4,3),  (5,3),  (4,7),  (1,8),  (1,9). 
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CUMULATIVE  TEST  ITEM  BANK 


These  items  test  a  number  of  the  major  objectives  in  this 
book.  In  using  these  test  items,  select  from  the  set  up  to 
the  page  on  which  your  class  is  working  at  present.  Set  A 
and  Set  B  are  matched  items  to  provide  opportunity  for 
a  pre  and  post  testing  or  for  repeat  testing  of  the 
objectives.  The  pages  can  be  easily  removed  and 
duplicated  if  you  wish  to  distribute  the  test.  Be  certain 
that  all  of  the  children  are  familiar  with  the  accepted 
answer  format,  whether  it  involves  writing  answers 
directly  on  a  duplicated  sheet,  or  on  a  separate  sheet  or 
workbook  page.  Demonstrate  the  sample  items  on  the 
chalkboard  and  be  sure  there  are  no  questions  before 
beginning  the  test. 

Sample  Items 

Write  each  as  a  decimal.  2.4 

(a)  zero  decimal  six  +6.5 


Answers  to  Test 

1.  Add  19.  31,42,  55  2.  Subtract  8.  14,  29,  32  3.377 
4.  395  ha  5.  10  042  6.  42  367  7.  683  8.  933  9.  (a)  0.3 

(b)  0.7(c)  0.27  10.  (a)  0.2(b)  0.2(c)  0.43  11.  (a)  7.0 
(b)  5.3  (c)  1.7  (d)  1.1  12.  (a)  5.5  (b)  17.7  (c)  5.4  (d)  4.4 

13.  (a)  $40.54  (b)  70.02  (c)  $400.25  (d)  390.06 

14.  (a)  $20.01  (b)  59.89  (c)  $36.77  (d)  378.92  15.  12.6  cm 
16.  1 .67  m  17.  (a)  3050  (b)  6406  (c)  2800.25  (d)  4253.28 
18.  (a)  9200  (b)  7030  (c)  1204.65  (d)  8310.03  19.  (a) 
4351.60(b)  3721.75  20.  (a)  6013.06  (b)  3113.43  21.  (a)  < 
(b)<  22.  (a)  <  (b)  <  23.  $23.06  24.no  25.200  000 
+  30  000  +  7000  +  0  +  40+  1  26.  300  000  +  0  +  7000 
+  900  +  50  +  6  27.  (a)  628  010(b)  489  920  28.  (a) 

430  000  (b)  299  094  29.  4  hundred  thousands; 

2  thousands;  5  thousandths  30.  5  ten  thousands;  2  tens; 
6  hundredths  31.  (a)  4500  (b)  5000  (c)  4531  32.  (a) 

5400  (b)  5000  (c)  5365  33.  (a)  4300  (b)  400  34.  (a)  7400 
(b)  1200  35.1566  36.999  37.  (a)ccxxxiv 
(b)  MCMLXXXIII  38.  (a)  DLXII  (b)  MMCCCXLVII 
39.  (a)  5  (b)  9  (c)  6  40.  (a)  6  (b)  1 2  (c)  8  43.  1 770  kg 
44.  94  45.  L MOP ,  L  POM  46.  L  PAT,  L  TAP 


47.  (b)  48.  (a)  49.12  cm  50.9  cm  51.1 _ 

/ 

52.  Z - ►  53.  (a)  and  (b)  54.  (a)  and  (c)  55.  (a)  —  (iii), 

(b)  —  (ii),  (c)  —  (i)  56.  (a)  —  (iii),  (b)  —  (i),  (c)  —  (ii) 

57.70°  58.110°  59.  (a)  and  (c)  60.  (a)  and  (c) 
t\.A~*R,  M~*-T,N-*Y  62. I~*0,  T~*T,S^P 
63.  ED-+XB,  ET-+XO,  DT-^BO  64.  AB~*(JE, 

AC~*UD,  CB--DE  67.  (b)  73.  $3.00  74.  $2.90 
75.0.2  m  76.1.2  km  77.  $90  78.  $80  79.21  000 
80.  26  000  81 .  276  000  82.  1 400  83.  (a)  3624  (b)  2067 
84.  (a)  5913  (b)  9001  85.  (a)  (4  X  1000)  +  (3  X  100)  + 

(7  X  10)  +  (5  X  1)  (b)  (2  X  1000)  +  0  +  0  +  (3  X  1) 

86.  (a)  (5  X  1000)  +  (6  X  100)  +  (7  X  10)  +  (9  X  1) 


(b)  (8  X  1000)  +  (8  X  100)  +  0  +  (6  X  1)  87.  (a)  448 
(b)  783  88.  (a)  406  (b)  408  89.  (a)  3066  (b)  4812 
90.  (a)  4608(b)  6381  91.592  228  92.252  115  93.  (a) 

45  000(b)  42  000  94.  (a)  24  000  (b)  90  000  95.  (a)  1.6 
(b)  52.2  96.  (a)  25.2  (b)  28.0  97.  (a)  241 .8  (b)  143.5 
98.  (a)  334.8  (b)  632.8  99.  (a)  $291.60  (b)  $4498.65 
100.  (a)  $132.36  (b)  $3333.30  101.  $107.25  102.  $762.75 
103.  (a)  16.712  (b)  42.048  104.  (a)  77.427  (b)  63.826 
105.  18.084  cm  106.  18.432  cm  107.  420  000 
108.40  000  109.  (a)  3132(b)  1872  110.  (a)  1482 
(b)  3248  111.  (a)  10  258(b)  9436  112.  (a)  14  382 
(b)  24  054  113.  (a)  26  796(b)  5  993  072  114.  (a)  228  844 
(b)  1  682  178  115.285  390  kg  116.  208.75 1  117.32.8 

118.68.6  119.  (a)  1622.4(b)  3674.0  120.  (a)  1857.0 
(b)  6038.4  121.  (a)  2.457(b)  2.9416  122.  (a)  3.3858 
(b)  4.543  123.3.677  96  124.39.872  125.7  126.9 
127.8  128.8  129.  (a)  14  (b)  25  130.  (a)  13  (b)  22 
131.  (a)  56(b)  223  132.  (a)  89  (b)  324  133.80.96 
134.  100  135.  (a)  61.4(b)  61.4  136.  (a)  4.9  (b)  4.9 
137.  (a)  600  (b)  1 .5  138.  (a)  7.65  (b)  560  139.  (a)  2.3 
(b)  150  140.  (a)  330  (b)  4.5  141.  (a)  36  (b)  4.5  (c)  270 
(d)  0.375  142.  (a)  51  (b)  47(c)  6.67(d)  850  143.  (a)  8.9 
(b)  900  144.  (a)  6.3(b)  12  000  145.  (a)  7.036  m 

(b)  703.6  cm  146.  (a)  8.402  m  (b)  84.02  dm  147.  16.5  m 
148.21.9  km  149.4  km  150.6  km  151.12  152. 4  L 
153.  (a)  1250  (b)  0.375  154.  (a)  4.25  (b)  52  000 
155.  (a)  0.6  (b)  7600  156.  (a)  8  (b)  4300  157.  various 
158.  various  159.  (a)  2000  (b)  3.75  160.  (a)  5000 
(b)  5.28  161.  (b)  162.  (a)  163.  15.8°C  164.  13.8°C 
165.  (a)  180(b)  144  166.  (a)  42  (b)  5.5  167.  16  425  min 
168.  930  min  169.04:00  170.21:30  171.  98  L 
172.  6  173.  Accept  reasonable  estimates.  174.  6  cm 
175.  7  176.  8  177. 4  178.  4  179.  7  180.  8 
181.  54  182.  32  183.  24  184.  23  185.  (a)  24 (b) 123 
186.  (a) 54  (b) 231  187.  405  188.  802  189.  206 
190.  105  191.  23  192.  55  193.  (a)  54  R3  (b)  24  R6 
194.  (a)  27  R6  (b)  19  R40  195.  (a)  46  R3  (b)  26  R12 
196.  (a)  34  R6  (b)  54  R22  197.  132  kg  198.  300°C 
199.  10  square  units  200.  6  square  units  201.  45  square 
units  202.  70  square  units  203.  24  cm2  204.  50  cm2 
205.13  206.10  207.16  208.12  209.24  cm2 
210.48  cm2  211.  (a)  4(b)  6  212.  (a)  4(b)  7  213.  F 
214.  F  215.(0,1,2)  216.(0,1,2)  217.  (a)  (0,  1,  2) 

(b)  (0,  1,2,  3,  4,  5)  218.  (a)  (0,  1,  2,  3,  4)  (b)  (0,  1,2,3) 
219.33-7  =  26  220.8  x  4  =  32  221.1  356  000  000  km 
222.5  987  000  000  km  229.11.1,15.1,20.6  230.10.5, 
21,42  231.8,11,20,35  232.4,9,19,44  233.800, 
1600,  2400,  3200,  4000  234.  1 10,  220,  330,  440,  550 

235.  (a)  |  (b)  —  236.  (a)  vertical  line  (b)  horizontal  line 

(c)  neither  (d)  horizontal  line  (e)  vertical  line  237.  A  (4,1), 
5(2,4)  238.P(3,2)Q(4,3)  239 .D,M,K,E  240.  W,  V, 
R,P  241.345  242.492  243.100  244.140  245.0 
246. 0  247. 0  248. 0  249.  no  answer  250.  no  answer 
251.  192  252.  657  253.  36  mm  254.  4.8  cm  255.  (a) 
(iii)  and  (iv)  (b)  (iii)  and  (iv)  (c)  (ii)  256.  (a)  (i)  and  (iii) 

(b)  (ii)  (c)  (iii)  and  (iv)  257.36  258.27  261.  (a)  P 
(b)  C  (c)  C  (d)  P  262.  (a)  P  (b)  C  (c)  P  (d)  C  263.  1 ,  2, 

3.6  264.1,2  265.4  266.9  269.15,30,45 
270.  20, 40, 60  271.  20  272.  40  273.  10  X  10 

274.  1000  or  10  X  10  X  10  275.  103  276.  10s  277.  $2.76 
278.  $2.32  279.5  280.7  281.12  282.15  283.10 
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Answers  to  Test 

continued 


284.  20  285.  (a)  >  (b)  <  286.  (a)  >  (b)  <  287.  (a)  |  or 
|(b)ior|  288.  (a)  £  or  j  (b)  ±  or  } 

289.  (a)  f  or  l|  (b)  jjj  or  l|  290.  or  1  \  (b)  ^ 
orl|  291.  (a)  0.7(b)  0.715  292.  (a)  0.3  (b)  0.61  9 
293.  (a)  g-  (b)  ~  294.  (a)  ^  (b)  295.  (b)  and  (d) 

296.  (c)  and  (d)  297.21  298.24  299.  ~  300.  j-  301.  (a)  = 
(b)=?t  302.  (a)  =  (b)  #  303.  (a)  N  =  12  (b)  M  =  18 
304.  (a)  N  =  28  (b)  35  305.  3 1  or  3  j  306.  3  | 

307.12  308.15  309.^  310.  g  311.  §  or  11 
312.  g  313.20  314.12  315.  4  g  316.  6  g 
317.  2  |  318.  5  g  319.  |  320.^  321.  (a)  0.6 
(b)0.65  322.  0.625(b)  0.28  323.  (a)  70%  (b)  44% 

324.  28%  (b)  15%  325.32%  326.24%  327.  (a)  0.3 
(b)  0.55  328.  (a)  0.2  (b)  0.75  329.  $20  330.  $18 
331.28%  332.40%  333.24  334.28  335.1392.79 
336.710.44  337.518  402  338.500  607  339.  (a)  22  940 
(b)  73.5  340.  (a)  20  976(b)  403.2  341.  (a)  23  R  3 
(b)  247  R  10  342.  (a)  20  R  3  (b)  304  R  21  343.  60 1,  56  t 
344.  $32  000,  $30  595.10  345.  2800  346.  1400 
347.3000,3072  348.1000,1152  349.  (a)  45  (b)  203 
350.  (a)  57(b)  413  351.  (a)  3.3  (b)  46.3  352.  (a)  4.9 
(b)  32.6  353.  (a)  3.25(b)  1.46  354.  (a)  3.31  (b)  4.14 
355.  (6  +  8)  -r-  2  356.  (36  -b  6) -4  =  2  357.11  358.67 
359.0  360.12  361.54  362.62  363.10%  364.34% 
369.2  370.3  373.  (c)  374.  (b)  375.  (c),  turn 
376.  (d),  slide  381.  A^R,  P~»0,  T~+D  382.  D^R, 

F-*A ,  P~*Q,  G-*M  385.  yes  386.  no 
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1. 


A 


What  is  the  rule?  Complete  the  table. 


2. 


B 


What  is  the  rule?  Complete  the  table. 


Rule:  ? 

Enter 

Display 

14 

6 

16 

8 

22 

■ 

37 

■ 

40 

■ 

Rule:  ? 

Enter 

Display 

2 

21 

6 

25 

12 

■ 

23 

■ 

36 

■ 

3.  A  saleswoman  sold  596  kitchen  sinks 
in  2  months.  In  the  first  month, 

219  were  sold.  How  many  did  she  sell 
in  the  second  month? 

5.  Calculate.  6031 

2548 
+  1463 


4.  A  farmer  has  2310  ha  (hectares) 
in  wheat  and  barley.  He  has  1915  ha 
in  wheat.  How  many  hectares 
of  barley  does  he  have? 

6.  Calculate.  26  341 

1  421 
3  602 
+  11  003 


7.  A  gardener  put  286  apple  trees  in  one 
row  and  397  in  another  row.  How  many 
apple  trees  are  in  the  2  rows? 


8.  A  stamp  collector  has  347  stamps 
in  one  book  and  586  in  a  second 
book.  How  many  stamps  does  the 
collector  have  in  the  two  books? 


10 

9. 

Write  each  as  a  decimal. 

(c)  21 

100 

10. 

Write  each  as  a  decimal. 

(c) 

'  100 

(a)  zero  decimal  3 

<b)fo 

(a)  zero  decimal  2 

<b)il 

20 

11. 

(a)  4.3 

(b) 

3.7 

12. 

(a) 

2.5 

(b) 

8.0 

+2.7 

+  1.6 

+3.0 

+9.7 

(c)  3.4 

(d) 

4.0 

(c) 

8.6 

(d) 

9.0 

-1.7 

-2.9 

-3.2 

-4.6 

13. 

(a)  $39.45 

(b) 

57.03 

14. 

(a) 

$28.70 

(b) 

68.08 

+  1.09 

+  12.99 

-  8.69 

-  8.19 

(c)  $250.36 

(d) 

260.08 

(c) 

$60.00 

(d) 

526.00 

+  149.89 

+  129.98 

-  23.23 

-147.08 

15.  Place  the  decimal  in  order  to  make 
the  statement  reasonable.  Karen’s 
handspan  is  126  cm. 


16.  Place  the  decimal  in  order  to  make 
the  statement  reasonable.  Melvin 
is  167  m  tall. 


17.  Write  each  numeral. 

(a)  3  thousands,  0  hundreds,  5  tens,  0  ones 

(b)  6000  +  400  +  0  +  6 

(c)  2  thousands,  8  hundreds,  0  tens,  0  ones, 
2  tenths,  5  hundredths 

(d)  4000  +  200  +  50  +  3  +  0.2  +  0.08 


18.  Write  each  numeral. 

(a)  9  thousands,  2  hundreds,  0  tens,  0  ones 

(b)  7000  +  0  +  30  +  0 

(c)  1  thousand,  2  hundreds,  0  tens,  4  ones, 
6  tenths,  5  hundredths 

(d)  8000  +  300  +  10  +  0  +  0.0  +  0.03 


19.  (a)  2341.39 

+2010.21 


(b)  6003.04 
-2281.29 


20. 


(a)  4003.07 
+2009.99 


(b)  5002.31 
-1888.88 
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B 

21.  Complete  using  >,  =,  or<. 

(a)  468  #488 

(b)  6117.62  •6118.41 

22.  Complete  using  >,  =,  or  < . 

(a)  724  •  729 

(b)  8680.06  •  8680.18 

23.  Mark  earned  $23.57  and  $16.12  in 
two  days  of  work.  He  spent  $19.63. 

How  much  did  he  have  left? 

24.  The  lengths  of  two  cars  are  3.4  m 

and  4.2  m.  Will  the  two  fit  in  a  garage 
that  is  7.3  m  long? 

25.  Write  in  expanded  form. 

237  041 

26.  Write  in  expanded  form. 

307  956 

35 

27.  (a)  417  321  (b)  620  014 

+210  689  -130  094 

28.  (a)  230  091  (b)  473  000 

+  199  909  -173  906 

29.  Give  the  meaning  of  each  underlined 
digit.  5  432  141.035 

30.  Give  the  meaning  of  each  underlined 
digit.  651  423.961 

31.  Round  4531.34: 

32.  Round  5364.62: 

(a)  to  the  nearest  hundred 

(b)  to  the  nearest  thousand 

(c)  to  the  nearest  one. 


(a)  to  the  nearest  hundred 

(b)  to  the  nearest  thousand 

(c)  to  the  nearest  one. 


33.  Round  to  the  nearest  hundred  to 
estimate. 

(a)  The  attendance  at  2  hockey  games 
was  2489  and  1821.  About  how 
many  attended  altogether? 

(b)  Two  mountain  climbers  are  at 
the  1969  m  mark  on  a  mountain 
that  is  2415  m  tall.  How  much 
farther  do  they  have  to  go? 


35.  Write  in  our  numerals:  MDLXVI. 


37.  Write  in  Roman  numerals, 

(a) 234  (b) 1983 


40 


39.  How  many 

(a)  faces 

(b)  edges 

(c)  corners? 


41.  Complete  this  rectangular  prism. 


34.  Round  to  the  nearest  hundred  to 
estimate. 

(a)  The  number  of  cars  in  a  traffic 
check  was  4411  on  Monday  and  2994 
on  Tuesday.  How  many  cars  were 
checked  altogether? 

(b)  A  rancher  has  3119  head  of  cattle 
altogether.  There  are  1882  in  the 
home  pasture  and  the  balance  in 
range  pasture.  How  many  are  in 
range  pasture? 


36.  Write  in  our  numerals:  CMXCIX. 


38.  Write  in  Roman  numerals, 
(a)  562  (b)  2347 


40.  How  many 

(a)  faces 

(b)  edges 

(c)  corners? 


42.  Complete  the  rectangular  prism. 


43.  Each  of  three  horses  has  a  mass  of 
520  kg.  The  fourth  has  a  mass  of 
210  kg.  What  is  the  total  mass  of 
the  four  horses? 


44.  Jackie  had  320  bales  of  hay.  She 
fed  2  bales  a  day  for  1 13  d. 

How  many  bales  did  she  have  left? 
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61. 


63. 


65. 

67. 


69. 

71. 


68 


73. 


75. 


77. 


79. 


81. 


80 


83. 


A 


Name  the  matching  vertices. 


62. 


B 


Name  the  matching  vertices. 


64.  Name  the  matching  sides. 


66.  Draw  a  pair  of  lines  which  intersect. 


Which  of  these  is  a  parallelogram? 


Draw  a  cone. 

Draw  a  circle  with  a  radius  of  4  cm. 


68.  Draw  a  parallelogram. 


70.  Draw  a  cylinder. 

72.  Draw  a  circle  with  a  diameter  of  10  cm. 


A  large  box  of  popcorn  costs  75<t  and 
a  small  one  costs  504;.  How  much  do 
2  large  and  3  small  boxes  cost? 

Draw  a  picture  to  illustrate  the 
problem.  Then  solve. 

Bob’s  horse  is  1.9  m  tall. 

Jill’s  horse  is  1.7  m  tall. 

How  much  taller  is  Bob’s  horse? 

Round  to  the  nearest  ten  dollars, 
then  approximate  the  answer. 

Jane’s  jacket  cost  $52.53. 

Her  shoes  cost  $38.22.  About 
how  much  did  the  two  cost 
together? 


74.  A  hot  dog  costs  504  and  a  lemonade  costs 
354-  How  much  do  3  hot  dogs  and  4 
lemonades  cost? 

76.  Draw  a  picture  to  illustrate  the 
problem.  Then  solve. 

Bill  and  Sue  run  5  km  each  day.  They 
ran  1.7  km  before  breakfast  and  2.1  km 
after  lunch.  How  much  farther  do  they 
have  to  run? 

78.  Round  to  the  nearest  ten  dollars,  then 
approximate  the  answer. 

John’s  basketball  cost  $42.50, 
and  his  shoes  cost  $36.41.  About 
how  much  did  the  two  items  cost? 


Round  to  nearest  thousand,  then 
approximate  the  answer. 

There  were  23  870  fingerlings 
planted  in  Bear  Lake.  It  is 
estimated  that  2560  did  not 
survive.  How  many  survived? 

Multiply.  276  X  1000 

Write  each  as  a  numeral. 

(a)  (3  X  1000)  +  (6  X  100)  +  (2  X  10)  + 
(4  X  1) 

(b)  (2  X  1000)  +  0  +  (6  X  10)  +  (7  X  1) 


80.  Round  to  the  nearest  thousand, 
then  approximate  the  answer. 

An  airplane  is  due  for  a  checkup 
after  another  35  280  km.  It  then 
travels  8721  km.  How  much  farther 
does  it  have  to  go  before  the 
checkup  is  due? 

82.  Multiply.  14  X  100 

84.  Write  each  as  a  numeral. 

(a)  (5  X  1000)  + (9  X  100) +  (1  X  10)  +  (3  X  1) 

(b)  (9  X  1000)  +  0  +  0  +  (l  X  1) 
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85.  Write  in  expanded  form. 

86.  Write  in  expanded  form. 

(a)  4375 

(b)  2003 

(a)  5679 

(b)  8806 

87.  (a)  56 

(b)  87 

88.  (a)  58 

(b)  68 

X  8 

X  9 

X  7 

X  6 

89.  (a)  438 

(b)  802 

90.  (a)  576 

(b)  709 

X  7 

X  6 

X  8 

X  9 

91.  84  604 

92.  50  423 

X  7 

X  5 

93.  Round  the  larger  number  to  the 

94.  Round  the  larger  number  to  the 

nearest  thousand,  then  multiply 

nearest  thousand,  then  multiply 

for  an  estimate. 

for  an  estimate. 

(a)  5  X  8715 

(a)  4  X  6286 

(b)  6  X  7235 

(b)  9  X  9824 

95.  (a)  0.4 

(b)  5.8 

96.  (a)  4.2 

(b)  3.5 

X  4 

X  9 

X  6 

X  8 

97.  (a)  40.3 

(b)  28.7 

98.  (a)  83.7 

(b)  90.4 

X  6 

X  5 

X  4 

X  7 

99.  (a)  $36.45 

(b)  $499.85 

100.  (a)  $22.06 

(b)  $666.66 

X  8 

X  9 

X  6 

X  5 

90 

101.  Find  the  cost  of  3  bed  lamps 

102.  Find  the  cost  of  9  wall  hangings 

each  priced  at  $35.75. 

each  priced  at  $84.75. 

103.  (a)  2.089 

(b)  7.008 

104.  (a)  8.603 

(b)  9.118 

X  8 

X  6 

X  9 

X  7 

105.  Six  metal  plates,  each  3.014  cm 

106.  Eight  wood  planks  are  in  a  pile  stacked 

thick,  are  in  a 

pile.  How  thick  is 

one  on  top  of  another.  Each  plank  is 

the  stack? 

2.304  cm  thick.  How  high  is  the 

stack? 

107.  700  X  600 

108.  800  X  50 

109.  (a)  87 

(b)  39 

110.  (a)  38 

(b)  56 

X36 

X48 

X39 

X58 

111.  (a)  223 

(b)  337 

112.  (a)  282 

(b)  633 

X  46 

X  28 

X  51 

X  38 

113.  (a)  116 

(b)  7408 

114.  (a)  743 

(b)  6051 

X231 

X  809 

X308 

X  278 

99 

115.  A  ship  loaded  6342  bags  of  coffee 

116.  A  small  car  has  a  mass  of  1.25 1 

beans.  Each  bag  has  a  mass  of  45  kg. 

(tonnes).  There  are  167  of  these  cars 

What  is  the  total  mass  of  the  coffee 

in  a  ship.  How  many  tonnes  are  all 

beans? 

the  cars? 
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117.  41 

x0.8 

118.  98 

X0.7 

119.  (a)  4056  (b)  7348 

X  0.4  X  0.5 

120.  (a)  3095  (b)  7548 

X  0.6  X  0.8 

121.  (a)  3.51  (b)  3.677 

X  0.7  X  0.8 

122.  (a)  5.643  (b)  6.49 

X  0.6  X  0.7 

123.  7.073 

X  0.52 

124.  71.2 

X0.56 

no 

125.  7  J49* 

126.  8  777 

127.  48  cans  of  car  wax. 

6  cans  in  a  case. 

How  many  cases? 

128.  56  gas  tank  locks. 

7  boxes  of  locks. 

How  many  locks  in  a  box? 

129.  (a)6j8T  (b)  5)125 

130.  (a)  7  ]"9l"  (b)  8  TT76 

131.  (a)  7  JUT  (b)  4  J892~ 

132.  (a)  3)  267  (b)  9)  2916 

133.  8096  -r- 100 

134.  1000  10 

135.  (a)  614X0.1  (b)  614  -M0 

136.  (a)  49 -M0  (b)  49  X  0.1 

137.  (a)  6  m  =  ■  cm 
(b)  150  cm  =  ■  m 

138.  (a)  765  cm  =  ■  m 
(b)  5.6  m  =  ■  cm 

120 

139.  (a)  23  dm  =  ■  m 
(b)  15  m  =  ■  dm 

140.  (a)  33  m  =  ■  dm 
(b)  45  dm  =  ■  m 

141.  (a)  3.6  m  =  ■  dm 

(b)  450  cm  =  ■  m 

(c)  2.7  m  =  ■  cm 

(d)  3.75  dm  =  ■  m 

142.  (a)  510  dm  =  ■  m 

(b)  4.7  m  =  ■  dm 

(c)  667  cm  =  ■  m 

(d)  8.5  m  =  ■  cm 

143.  (a)  8900  m  =  ■  km 
(b)  0.9  km  =  ■  m 

144.  (a)  6300  m  =  ■  km 
(b)  12  km  =  ■  m 

145.  Write 

7  m  +  0  dm  +  3  cm  +  6  mm 

(a)  as  metres 

(b)  as  centimetres. 

146.  Write 

8  m  +  4  dm  +  0  cm  +  2  mm 

(a)  as  metres 

(b)  as  decimetres. 

147.  Find  the  perimeter. 

148.  Find  the  perimeter. 

3.2  m 

S'  \5.6  m 

2.9m\ 

4.8  m 

3.8 

9.2  km 
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149.  How  far  is  it  from//  to P? 


1  cm  represents  1  km. 


K 


151.  Some  oil  is  sold  in  500  mL  cans. 
How  many  of  these  cans  are  needed 
for  6  L  of  oil? 


153.  (a)1.25L  =  B  mL 
(b)  375  mL  =  ■  L 

131  155.  (a)  600  g  =  ■  kg 

(b)  7.6  kg  =  ■  g 

157.  Name  an  item  that  has  a  mass  of 
about  1  kg. 

159.  (a)  2 1  =  ■  kg 
(b)  3750  kg  =  ■  t 

161.  Which  has  a  mass  of  about  1 1? 

(a)  dog  (b)  large  bull  (c)  elephant 

163.  The  temperature  was  17°C.  It  rose 
to  32.8°C.  How  much  did  the  temp¬ 
erature  rise? 

165.  (a)  3  h  =  ■  min 

(b)  6  d  (days)  =  ■  h 

167.  Scott  rides  his  horse  45  min/d 
every  day  of  the  week.  How  many 
minutes  a  year  is  this? 

169.  What  time  is  it  in  Toronto  when 
it  is  03:00  in  Winnipeg?  (Winnipeg 
is  1  time  zone  different  than 
Toronto.) 


B 


1 50.  How  far  is  it  from  Q  to  R  ? 


1  cm  represents  1  km. 


152.  Mark  has  8  cans  of  oil. 

Each  can  is  500  mL. 

How  many  litres  of  oil  does 
Mark  have? 

154.  (a)  4250  mL  =  ■  L 
(b)  52  L  =  ■  mL 

156.  (a)  8000  g  =  ■  kg 
(b)  4.3  kg  =  ■  g 

158.  Name  an  item  that  has  a  mass  of 
about  2  kg. 

160.  (a)  5  t  =  ■  kg 
(b)  5280  kg  =  ■  t 

162.  Which  has  a  mass  of  about  1 1? 

(a)  compact  car  (b)  large  truck  (c)  large  bus 

164.  The  temperature  has  risen  14.3°C 
since  the  overnight  low.  It  is 
now  28. 1°C.  What  was  the  overnight  low? 

166.  (a)  6  weeks  =  ■  d  (days) 

(b)  330  min  =  ■  h 

168.  Georgette  jogs  30  min/d. 

How  many  minutes  does  she  jog 
in  March? 

170.  What  time  is  it  in  Halifax  when 
it  is  18:30  in  Edmonton?  (Halifax 
is  3  time  zones  from  Edmonton.) 


171.  A  cow  provides  about  14  L  of  milk 
daily.  How  many  litres  of  milk 
would  the  cow  produce  in  a  week? 

173.  Estimate  the  length  in  metres  of 
the  chalkboard. 


172.  Matt’s  slot  car  makes  1  lap  in 
20  s.  How  many  laps  does  it  make 
in  2  min? 

174.  Estimate  the  length  in  centimetres 
of  this  segment. 

• - • 


140 


175.  350  -f-  50 


176.  480  -f-  60 


177.  27  JT08 


178.  68)272 
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150 


163 


179.  37 )  259 
181.  64 )  3456 

183.  There  are  768  bottles  in  32  cases. 
How  many  bottles  to  a  case? 


185.  (a)  22  7528  (b)  41  )5047 

187.7)2835 

189.  26  J5356 

191.  Divide  and  check. 

7)161 

193.  (a)  8)435  (b)  28  7678" 

195.  Divide  and  check. _ 

(a)  4)  187  (b)  38  )  1000 

197.  A  structure  has  a  mass  of  4224  kg. 
Each  of  the  32  parts  have  the  same 
mass.  What  is  the  mass  of  each 
part? 

199.  What  is  the  area  of  the  shaded 
portion? 


201.  Find  the  area  of  the  rectangle. 


203.  Find  the  area  of  the  shaded 
triangle. 


180.  48)384" 

182.  78  12496* 

184.  There  are  1058  chairs  in  46  rows. 

How  many  rows? 

186.  (a)  31  J1674  (b)  26)6006 

188.  8  76416" 

190.  47  J4935 

192.  Divide  and  check. 

33  71815 

194.  (a)  9)249  (b)  42)838 

196.  Divide  and  check. _ 

(a)  7)244  (b)  29  71588* 

198.  An  engine  component  was  heated  to 
325°C.  It  was  then  cooled  to  25°C. 

How  many  degrees  did  the  temperature 
drop? 

200.  What  is  the  area  of  the  shaded 
portion? 


•  ••••• 

202.  Find  the  area  of  the  rectangle. 


204.  Find  the  area  of  the  shaded 
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205.  How  many  square  metres  ? 


206.  How  many  square  metres  ? 


1  m 


2m 


3m 


3  m 


2  m  2  m 

207.  How  many  cubes? 


4  m 

208.  How  many  cubes? 


210.  Find  the  volume. 


2  cm 


211.  Solve. 

(a)  8  X  ■  =  32 

(b)  9  -  M  —  3 

213.  True  or  false? 

3  X  9  >  5  X  6 

215.  Solve.  3  + T<  6 


212.  Solve. 

(a)  12  -r  A=  3 

(b) 5  +  N  =  12 

214.  True  or  false? 

67<  9  X  7 

216.  Solve.  Ax  4  <  10 


217.  Solve  and  graph  the  solution  on 
a  number  line. 

(a) 4  X  N<  12  (b)  3  X  2  >  T 


218.  Solve  and  graph  the  solution 
on  a  number  line. 

(a)  6  +  N  <  11  (b)  1 2  ^  3  >  N 
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219.  Write  a  number  sentence  that  fits 
the  problem.  Solve. 

Mr.  Herb  sold  33  bicycle  lights. 
Seven  of  the  lights  were  returned. 
How  many  lights  were  not  returned? 


220.  Write  a  number  sentence  that  fits 
the  problem.  Solve. 

Ms.  Exner  received  8  boxes  of 
batteries.  Each  box  had  4  batteries. 
How  many  batteries  were  received? 


221.  Mercury  is  58  000  000  km  from  the 
Sun.  Saturn  is  1  414  000  000  km 
from  the  Sun.  When  they  are  both 
on  the  same  side  of  the  Sun,  how 
far  apart  are  they? 

223.  Draw  a  pictograph  for  this  data. 


Canadian  Imports  From  Some  Countries 

Australia 

$330  000  000 

Hong  Kong 

$130  000  000 

Sweden 

$230  000  000 

Mexico 

$120  000  000 

222.  Neptune  is  5  880  000  000  km  from 
the  Sun.  Venus  is  107  000  000  km 
from  the  Sun.  When  they  are  on 
opposite  sides  of  the  Sun,  how 
far  apart  are  they? 

224.  Draw  a  pictograph  for  this  data. 


Number  of  People  Using  Each  Language 

Mandarin 

640  000  000 

English 

370  000  000 

Russian 

260  000  000 

Spanish 

230  000  000 
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225.  Draw  a  bar  graph  to  illustrate  this  data. 


226.  Draw  a  bar  graph  to  illustrate  this  data. 


Immigrants  to  Canada  by  Country 

United  Kingdom 

66  000 

United  States 

52  000 

Portugal 

30  000 

Hong  Kong 

28  000 

Number  of  Pelts  Taken 

Weasel 

55  968 

Coyote 

87  139 

Fox 

124  600 

Mink 

68  425 
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227.  Draw  a  broken  line  graph  to 
illustrate  this  data. 


228.  Draw  a  broken  line  graph  to 
illustrate  this  data. 


Population  of  Ontario 

1951 

4  970  000 

1961 

6  240  000 

1971 

7  700  000 

1981 

8  940  000 

Population  of  British  Columbia 

1950 

1  250  000 

1960 

1  330  000 

1970 

1625000 

1980 

2  250  000 

229.  Complete  the  table. 


Input 

Output 

3 

8.1 

4 

9.1 

5 

10.1 

6 

■ 

10 

■ 

15.5 

■ 

231.  Complete  the  table. 


Rule:  multiply  by  3  and  add  5. 

Input 

Output 

1 

■ 

2 

■ 

5 

■ 

10 

■ 

230.  Complete  the  table. 


Input 

Output 

1 

2.1 

2 

4.2 

3 

6.3 

5 

■ 

10 

■ 

20 

■ 

232.  Complete  the  table. 


Rule:  multiply  by  5  and  subtract  6. 

Input 

Output 

2 

■ 

3 

■ 

5 

■ 

10 

■ 

233.  Complete  the  table  for  the 

distance  travelled  by  an  airplane, 
travelling  800  km/h. 


Hours 

1 

2 

3 

4 

5 

Kilometres 

235.  Draw 

(a)  a  vertical  line 

(b)  a  horizontal  line. 


234.  Complete  the  table  for  the  distance 
travelled  by  a  car  travelling 
1 10  km/h. 


Hours 

1 

2 

3 

4 

5 

Kilometres 

236.  Identify  each  as  a  vertical  line, 
a  horizontal  line,  or  neither. 


Permission  to  duplicate  this  page  is  granted  by  Holt,  Rinehart  and  Winston  of  Canada. 


Page 


A 


B 


237.  Name  the  ordered  pair  for  each 


238.  Name  the  ordered  pair  for  each 


letter. 


letter. 


4 
3 
2 
1 

0 

0  1  2  3  4  5 


p 

p 

239.  Which  letter  is  identified  by 
(6,2)?  (2.6)?  (4,3)?  (0,0)? 


210 


241.345  +  0 


240.  Which  letter  is  identified  by 
(4,5)?  (2.4)?  (4,2)?  (5,4)? 

6 
5 
4 
3 
2 
1 
0 

0  1  2  3  4  5  6  7 


W 

V 

P 

,5 

T 

R 

242.  0  +  492 


243.  Copy  and  complete. 

56  +  44  =  56  +  (40  +  ■  ) 
=  (56  +  40)  +  ■ 

=  ■  +■ 


244.  Copy  and  complete. 

46  +  94  =  (■  +  6)  +  94 
=  ■  +  (6  +  94) 

=  ■  +■ 


245.  344  X  0  X  44 
247.  0  4-  90 
249.  4  0 

251.  Copy  and  complete. 

4  x  48  =  4  X  (40  +  ■  ) 

=  4X40  +  4X« 

=  ■  +■ 


246. 0  X  954  X  67 
248.  0  4-  344 
250.  99  -4  0 

252.  Copy  and  complete. 

9  X  73  =  9  X  (70  +  ■ ) 

=  9X70  +  9X« 

=  ■  +■ 


253.  The  total  rainfall  for  3  d  was 
1 18  mm.  53  mm  fell  on  the  first 
day,  and  29  mm  fell  on  the  second 
day.  How  much  fell  on  the  third  day? 


254.  The  total  snowfall  for  3  d  was 

14.4  cm.  Equal  amounts  fell  on  each  day. 
How  much  snow  fell  each  day? 


255.  Which  are  divisible  by: 

(a)  3  (b)  9  (c)  10?  ' 

(0  73  (ii)  6920  (iii)  1 566  (iv)  6633 


256.  Which  are  divisible  by: 

(a)  5  (b)  4  (c)  9? 

(0  35  (ii)  7342  (iii)  79  515  (iv)  7533 
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257.  Which  number  is  the  product  in 
4  X  9  =  36? 


258.  Which  number  is  the  product  in 
27  =  3  X  9? 
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259.  Draw  a  factor  tree  for  48. 

260.  Draw  a  factor  tree  for  90. 

261.  Identify  each  as  a  prime  or 
composite  number. 

(a)  17  (b)  27  (c)  8  (d)  3 

262.  Identify  each  as  a  prime  or 
composite  number. 

(a)  5  (b)  4  (c)  1 1  (d)  21 

263.  What  are  the  common  factors  of 

30  and  12? 

264.  What  are  the  common  factors  of 

24  and  70? 

265.  What  is  the  greatest  common  factor 
of  12  and  40? 

266.  What  is  the  greatest  common  factor 
of  27  and  18? 

267.  Write  4  multiples  of  7. 

268.  Write  4  multiples  of  8. 

228 

269.  What  are  three  common  multiples 
of  3  and  5? 

270.  What  are  three  common  multiples 
of  4  and  10? 

271.  What  is  the  least  common  multiple 
of  4  and  20? 

272.  What  is  the  least  common  multiple  of 

8  and  10? 

273.  Copy  and  complete. 

102  =  ■  x  ■ 

274.  Copy  and  complete. 

103  =  ■ 

275.  Write  1000  in  exponent  form. 

276.  Write  100  000  in  exponent  form. 

277.  Cherry  pie  filling  is  regularly 

SI. 85  a  can.  On  sale,  it  is 
$1.39.  How  much  is  saved  on  6 
cans? 

278.  Green  peas  are  regularly  694  a 
can.  On  sale,  the  price  is  3 
for  $  1 .49.  How  much  is  saved 
on  a  dozen  cans  of  green  peas? 

240 

279.  Identify  the  denominator  in  A . 

280.  Identify  the  numerator  in  A. 

281.4-  of  72  is  ■ . 

282.  -A  of  75  is  ■ . 

283.  A  of  15  is  ■. 

284.  A  0f  24  is  ■. 

O 

285.  Use  >,  =,  or  <  to  complete  each. 

(a)T*T  <b)l< 

286.  Use  >,  =,  or  <  to  complete  each. 

<a)T*7 

287. (a)  A  (b)  1 

8  10 

288. (a)  A  (b)  A 

10  6 

+—  _A 

8  10 

+.A  _A 

10  6 

289. (a)  A  (b)  A 

8  10 

290.  (a)  A  (b)  A 

5  9 

+-  +A 

'  8  ^10 

+A  +A 

~  5  ^  9 

291.  Write  the  decimal  equivalent  for  each. 

<A„  <bC 

292.  Write  the  decimal  equivalent  for  each. 

293.  Write  the  fraction  equivalent  for  each. 

(a)  0.4  (b)  0.278 

294.  Write  the  fraction  equivalent  for  each. 

(a)  0.9  (b)  0.156 

295.  Which  are  improper  fractions? 

(a)  A  (b)  —  (c)  11  (d)is 

8  5  13  8 

296.  Which  are  improper  fractions? 

(a)  A  (b)  i|  (C)  A  (d)  A 
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297.  Complete  to  form  an  equivalent  fraction. 

3_  =  ! 

4  28 

299.  Express  in  lowest  terms. 

18 

24 

301.  Use  =  or  ¥=  for  each. 

303.  Complete  to  form  equivalent  fractions. 

w  10  30  w  3  M 


305.  Express  as  a  mixed  numeral. 

21 

6 

307.  Find  a  common  denominator  for  the 
two  fractions. 

|  and  A 


309. 


311. 


313.  Find  the  least  common  denominator 

7 


315. 


forAandio- 
1  A 

5 

+  3i 


317. 


319.  What  is  the  ratio  of  the  shaded 
to  the  unshaded  portions? 


. 2 

■  . 

321.  Express  each  as  a  decimal, 
(a)}  <b).H 

323.  Write  each  as  a  percent. 

(a)  A  (b)  1 1 

10  25 


298.  Complete  to  form  an  equivalent  fraction. 

±  =  m 

5  30 

300.  Express  in  lowest  terms. 

12 

18 

302.  Use  =  or  for  each. 

<*>!•£  wjK 

304.  Complete  to  form  equivalent  fractions. 

(a)  A  =  A  (b)  A  =  M 

w  7  N  6  42 


306.  Express  as  a  mixed  numeral. 

25 

8 

308.  Find  a  common  denominator  for  the 
two  fractions. 


Tand7 


310. 


+  - 


312.  A 

10 

_  j_ 
3 


314.  Find  the  least  common  denominator 

for  }  and  A. 

+  2t 


316. 


318. 


_2  A 

^  4 


320.  What  is  the  ratio  of  the  shaded 
to  the  unshaded  portions? 


322.  Express  each  as  a  decimal, 
(a)  |  <b)X 

324.  Write  each  as  a  percent. 


“s  ,b)fo 
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325.  8  is  what  percent  of  25? 

326.  12  is  what  percent  of  50? 

327.  Write  each  as  a  decimal. 

(a)  30%  (b)  55% 

328.  Write  each  as  a  decimal. 

(a)  20%  (b)  75% 

329.  40%  of  $50  =  ■ 

330.  30%  of  $60  =  ■ 

331.  14  homes  in  a  subdivision  of  50 
homes  have  garages.  What  percent 
have  garages? 

332.  Of  the  20  homes  in  a  subdivision, 

8  have  fireplaces.  What  percent 
have  fireplaces? 

333.  Of  the  60  homes  in  a  subdivision, 

40%  have  two  bathrooms.  How  many 
have  bathrooms? 

334.  Of  the  80  homes  in  a  subdivision, 

35%  have  air  conditioning.  How 
many  have  air  conditioning? 

270 

335.  436.47 

+956.32 

336.  435.41 

+275.03 

337.  735  410 

-217  008 

338.  740  056 

-239449 

339.  (a)  620 

X  37 

340.  (a)  304 

X  69 

(b)  245 

X  0.3 

(b)  504 

X  0.8 

341.  (a)  4  F95~  (b)  27)  6679 

342.  (a)  6  )  123  (b)  39  )  1 1  877 

343.  Estimate  first,  then  calculate. 

One  fishing  boat  caught  37  t 
of  fish.  Another  caught  19 1. 

How  much  did  the  two  catch? 

344.  Estimate  first,  then  calculate. 

There  were  3754  kg  of  salmon 
caught.  It  is  worth  $8. 15/kg. 

How  much  is  the  catch  worth? 

345.  Estimate  by  rounding  up. 

67  X  35 

346.  Estimate  by  rounding  down. 

73  X  21 

280 

347.  Estimate,  then  calculate. 

An  electronic  scoreboard  has 

64  columns  of  lights  across  and 

48  lights  in  each  column.  How 
many  lights  altogether? 

348.  Estimate,  then  calculate. 

48  boxes  of  pop  were  ordered. 

Each  box  has  24  cans.  How  many 
cans  of  pop  were  ordered? 

349.  Use  short  division. 

350.  Use  short  division. 

(a)  9  J405  (b)  7  JhIT 

(a)  8  J456  (b)  6  72478 

351.  Divide  and  check. 

352.  Divide  and  check. 

(a)  7  J23T  (b)  24)1111.2 

(a)  5  J2+5  (b)  32  )  1043.2 

353.  (a)  31  )  100.75  (b)  26)  37.96 

354.  (a)  27)  89.37  (b)  19)  78.66 

355.  Insert  brackets  to  make  the 
sentence  true. 

6  +  8  -t-  2  =  7 

356.  Insert  brackets  to  make  the 
sentence  true. 

36  -r  6  -  4  =  2 

293 

357.  12-4-1-4 

358.21  X  3  +  6-2 

359.  (6  +  8)  -i-  7  -  2 

360.  36  -;-  (4  +  2)  +  6 
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361.  Find  the  average 
42  37  56 


A 


of  these  four  numbers. 
81 


362.  Find  the  average 
74  23  74 


B 


of  these  five  numbers. 
95  44 


363.  What  percent  of 
the  students 
have  red  hair? 


Colour  of  Hair 
of  Students 


295 


365.  Draw  a  broken  line  graph  for  the 
temperature  on  a  summer  day. 


Time 

Temperature 

06:00 

4°C 

08:00 

8°C 

10:00 

14°C 

12:00 

22°  C 

14:00 

24°  C 

16:00 

12°C 
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364.  What  percent 
of  the 
students 
chose  tennis? 


Sports  Chosen 
by  Students 


366.  Draw  a  broken  line  graph  for 
the  distance  of  a  glider  above 
ground  level. 


Time 

Height 

0 

1000  m 

15  min 

1500  m 

30  min 

750  m 

45  min 

1250  m 

60  min 

1400  m 

75  min 

500  m 

369.  How  many  lines  of  symmetry  has 
this  shape? 


371.  Draw  the  slide:  1  up  and  2  left. 


370.  How  many  lines  of  symmetry  has 
this  shape? 


372.  Draw  the  slide:  2  down  and  3  right. 

•  •  • - •  •  •  •  •  • 


•  •  •  •  • 
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373.  Which  shape  matches  itself  in  a 
half  turn? 


374. 


B 


Which  shape  matches  itself  in  a 
jturn? 


321 


375.  Which  shapes  match  the  first  one? 
Do  you  need  a  slide,  flip,  or 
turn? 


o 

(a) 

V 

cr 

(c) 

t> 

(d) 

A 

376.  Which  shape  matches  the  first  one? 
Do  you  need  a  slide,  flip,  or  turn? 


(a) 

(b) 

(c) 

(d 

A 

\ 

tl 

377.  Use  this  pattern  to  make  a  slide 
followed  by  a  flip  pattern. 


379.  Make  an  enlargement  of  this  design. 


D> 

\ 

7 

\ 

A 

V 

A 

378.  Use  this  pattern  to  make  a  -j 
turn  followed  by  a  flip. 


380.  Make  an  enlargement  of  this  design. 


381.  Name  the  matching  vertices. 


382.  Name  the  matching  vertices. 


385.  Will  the  shape  A  fill  the 

rectangle  without  leaving  spaces? 


••••••••  t  •  /  •  • 

•  •••••  «=D/ •  •  • 


386.  Will  the  shape  B  fill  the 

rectangle  without  leaving  spaces? 
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CHAPTER  1  OVERVIEW 


This  chapter  emphasizes  numeration  in  our  base  10 
number  system.  Place-value  skills  are  developed  using 
numerals  whose  value  extends  from  hundred  millions 
to  thousandths.  Such  skills  include  reading,  meaning, 
expanded  notation,  and  place-value  charts.  Procedures 
are  developed  for  comparing  and  rounding  numbers. 

Addition  and  subtraction  algorithms  are  reviewed 
and  extended,  and  translation  of  Roman  to  our 
modern  numerals  is  explored.  Problem-solving  skills 
are  also  developed  and  extended. 

OBJECTIVES 

A  To  solve  simple  number  sentences 
B  To  round  numbers 

C  To  use  various  forms  to  express  the  place  value  of 
whole  numbers  and  decimals 
D  To  add  whole  numbers  and  decimals 
E  To  subtract  whole  numbers  and  decimals 
F  To  compare  numbers 

G  To  translate  Roman  to  our  modern  numerals  and 
vice  versa 

BACKGROUND 

The  word-problem  lessons  in  this  chapter  (pages  4,  5, 

8,  18,  19,  and  26)  attempt  to  provide  an  organizational 
framework  within  which  students  can  solve  these 
problems.  First,  Professor  Q’s  four  questions  are 
reviewed  as  a  method  to  organize  and  clarify  data. 
Next,  number  sentences  are  used  to  provide  a  device 
which  sets  the  stage  for  arriving  at  a  numerical 
solution  to  the  problem. 

You  may  wish  to  include  your  own  ideas  for  a 
problem-solving  format  or  other  techniques  that  you 
have  found  beneficial  to  students  in  the  problem¬ 
solving  process.  Whatever  modifications  you  wish  to 
make,  consider  the  following  guidelines: 

1.  The  student’s  work  should  communicate  to  you 
(or  another  student)  the  process  used  to  solve  the 
problem. 

2.  The  follow-up  or  final  statement  should  include 
the  correct  solution  with  the  appropriate  unit  or  units: 
kg,  $,  books,  mL,  pencils,  etc. 

3.  Any  necessary  computation  is  generally  con¬ 
sidered  to  be  part  of  the  problem-solving  format. 
Incorrect  solutions  to  problems  are  sometimes  caused 
by  mechanical  errors,  and  it  is  in  the  computational 
work  that  diagnosis  and  remediation  can  begin. 

What  constitutes  necessary  computation  is 
generally  a  matter  of  judgment.  For  example,  a 
solution  involving  the  number  phrase  13  +  5  could  be 
calculated  mentally.  On  the  other  hand,  a  solution 
involving  the  phrase  351  -  128  might  better  be 
calculated  using  the  standard  subtraction  algorithm. 
Your  decision  naturally  will  be  affected  by  the  current 
level  of  development  of  your  students.  Many  teachers 
include  a  space  or  column  on  the  right  side  of  the  page 
for  computational  work. 

Problem  Solving  Steps 

Step  1  Professor  Q’s  Four  Questions 

Some  students  who  have  developed  basic  organiza¬ 


tional  skills  may  find  that  writing  answers  to  Professor 
Q’s  questions  is  a  burdensome  task.  Encourage  these 
pupils  to  deal  with  the  questions  mentally.  Students 
with  weak  organizational  skills  should  write  brief 
answers,  but  as  their  skills  improve,  they  also  should 
be  encouraged  to  make  the  process  a  mental  exercise. 
The  four  questions  are  designed  to  help  students 
decode  a  word  problem,  and  as  such,  they  assist 
students  in  selecting  the  appropriate  data  and 
operation  required  for  a  correct  solution. 

Step  2  Number  Sentence 

Based  on  the  answers  to  Professor  Q’s  four  questions, 
students  are  asked  to  write  a  number  sentence  which 
reflects  an  appropriate  relationship  to  the  problem. 

Step  3  Making  the  Sentence  True 
The  student  is  asked  to  make  the  number  sentence 
true,  either  through  mental  calculation  or  paper-and- 
pencil  computation.  It  is  not  essential  that  students 
write  two  number  sentences  as  might  be  concluded 
from  Steps  2  and  3  on  the  pupil’s  page  (page  4).  The 
steps  are  separated  merely  to  show  the  process  that 
takes  place. 

Step  4  Final  Statement 

Students  are  asked  to  write  a  statement  which  answers 
the  question  posed  in  the  word  problem.  Included  are 
the  correct  numerical  solution  and  the  appropriate 
unit(s). 

A  typical  format,  with  the  computational  space 
included,  is  as  follows. 

Problem 
Library  books. 

12  books  about  horses  were  borrowed  by  the  Grade  4 
class. 

19  books  about  dogs  were  borrowed  by  the  Grade  5 
class. 

How  many  books  were  borrowed  altogether? 

Solu  tion 

Answers  to  Professor  Q’s  four  questions  (generally 
done  mentally). 

1.  Books 

2.  How  many  books  were  borrowed  altogether? 

3.  12  books,  19  books 

4.  Addition 

12  +  19  —  *<. - fStep  3J —  Computation 


333) 


12 

+19 

31 

There  were  31  books  borrowed  altogether. 


MATERIALS 

grid  paper 

Bristol  board  for  spinners  (or  pie  plates) 
fasteners 

plastic  or  wooden  stir  sticks 

tenth’s  and  hundredth’s  grids  on  transparencies 

tenth’s  and  hundredth’s  grids  for  distribution 

ten’s  and  one’s  rods  or  number  strips 

abacus 

(Continued  on  page  4) 


The  Quiz  Machine 


Sandy  and  Murray  know  how  to  use  the  Quiz  Machine. 
Enter  Display 


®6  +  a-0 

Write  6  +  8  =  (IT] 


12"5  =  □ 
Write:  12-5= 


Exercises 

Complete  these  Quiz  Machines 


Display 


3.  (a)  Copy  and  complete. 


Enter 

Rule 

Display 

54 

Add  26 

CD  a o 

80 

Subtract  26. 

CD  5* 

62 

Add  3 1 . 

CD  <?3 

93 

Subtract  31. 

CD  j  2 

80 

Add  19. 

CD  r? 

99 

Subtract  1 9. 

CD  80 

(b)  What  relationship  do  you  notice  in 
the  above  table? 

Enter  each  of  the  numbers  in  these  Quiz  Machines.  Write  a  number  sentence  for  each. 

4.  (a)  736  ^413  (c)  548  (d)  7 1 9  5.^826  (b)  914  (c)  802  (d)  700 

Display 

Buie  ati  V '  TOIIBUfc^,  Rule 


Enter 


736  +  216  =  952 


Number  sentences  1 


OBJECTIVE 

To  review  number  sentences  with 
emphasis  on  missing  sums  and 
differences 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

enter,  rule,  display,  add,  subtract, 
number  sentence 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  —  1. 

SUGGESTIONS 

Initial  Activity  Most  students  should  be 
familiar  with  function  tables.  However, 
you  may  want  to  review  their  use  as  an 
introduction  to  the  page.  Use  chalkboard 
examples  similar  to  these. 


Rule:  Add  6. 

Enter 

Display 

7 

13 

12 

■ 

21 

■1 

37 

■ 

14 

■ 

19 

■1 

Rule:  Subtract  9, 

Enter 

Display 

15 

6 

27 

■1 

31 

49 

hi 

17 

0i 

28 

0B 

I  ANSWERS '. 

4-  (<0  73fo  +  2lb  =  952  Cb)  413  +  2lb  =  b24  (O  548  +  2/fc  =  7fo4  (4)  7/9  f  2lfe  *=  435 
5.  (a)  82fc- bl3  =  2.13  Cb)  4l4-fel3  =  3oi  Cc)  80£-fol2>=l84  (d)  700  -  fc)3  =  87 


ACTIVITIES 

1.  Encourage  students  to  create  their 
own  function  tables  for  addition  and 
subtraction.  Tables  could  be  exchanged 
;  with  classmates. 

2.  Provide  drill  wheels  for  practice 
in  addition  and  subtraction. 

Add 


1 


3.  Provide,  or  have  students  con¬ 
struct,  simple  addition  and  subtraction 
drill  matrices  for  extra  practice. 


Add 


+ 

4 

9 

7 

13 

24 

18 

35 

7 

1 

» 

1 

1 

1 

15  - 

— 

•22 

1 

1 

4 

1 

28 

-46 

17 

11 

10 

Subtract 


- 

21 

35 

18 

47 

32 

29 

50 

8 

1 

! 

4  - 

— 

-31 

i 

• 

9  - 

00 

ro 

i 

7 

11 

10 

5 

4 

Have  students  describe  each  solution  in 
number  sentence  form. 

Examples 

7  +  6  =  13  12  +  6  =  18 

USING  THE  BOOK 

Relate  the  function  tables  demonstrated 
in  the  Initial  Activity  to  the  Quiz 
Machines  illustrated  in  the  display  in 
the  student’s  text.  (In  both  cases,  a 
missing  sum  or  difference  can  be  cal¬ 
culated  by  using  the  indicated  operation 
or  rule.) 

Once  students  understand  how  the 
Quiz  Machines  work,  assign  the 
exercises  for  independent  work. 

In  Exercises  4  and  5,  be  sure 
students  understand  that  the  listed 
numbers  are  entered  one  at  a  time. 


1 


OBJECTIVE 

To  reinforce  the  idea  of  number 
sentences  using  function  tables 

PACING 

Level  A  1-5 
Level  B  2-6 
Level  C  2-4,  7,  8 

RELATED  AIDS 

HMS  —  DM1. 

BFA  COMP  LAB  II  — 1-3,  16-18. 

BFA  PROB.  SOLVING  LAB  II  — 2. 

SUGGESTIONS 

Initial  Activity  If  necessary,  review  the 
operation  of  function  tables  for  addition 
and  subtraction.  Place  examples  on  the 
chalkboard  similar  to  those  on  the 
pupil’s  page.  Include  examples  in  which 
the  second  addend  or  subtrahend  is 
missing  (i.e. ,  the  rule  is  missing). 
Examples 
What’s  my  rule? 


Rule:  ? 

Enter 

Display 

15 

9 

21 

15 

34 

28 

16 

10 

Rule: 

[Subtract  6.] 


Rule:  ? 

Enter 

Display 

7 

18 

24 

35 

13 

24 

5 

16 

Rule: 
[Add  11.] 


Follow  My  Rule 

Follow  the  rules.  Write  a  number  sentence  for  each. 


Rule:  Add  7 

Enter 

Display 

14 

o 

8 

o 

12 

o 

34 

o 

19 

o 

14 


Add 


8+7  =-15 
12+7  =  18 
34+7-41 
19  +  7=2b 


14+7 


21 


Rule:  Subtract  9 

Enter 

Display 

|  26 

o 

|  43 

o 

J  19 

o 

58 

o 

i  31 

1 

o 

43,-9  =  34  26-  9=17 
19  -3  =  io 
58-9  =49 
31  -9  =  22 


Write  a  number  sentence  for  each. 


Rule:  Add  84. 

4. 

Rule:  Subtract  36. 

5. 

Rule:  Subtract  49. 

Enter 

Display 

Enter 

Display 

Enter 

Display 

37 

o 

37  +  84  =  12.1 

39 

o 

39 -3b=  3 

129 

o 

22 

o 

22  +  84  =  10b 

58 

o 

58  -3b  =  22 

98 

o 

16 

o 

1  b  +  84  =  100 

225 

o 

225 -3b=  189 

210 

o 

12 

o 

12  +  84=  9fc 

116 

o 

lib  -3b-  80 

400 

o 

f2<?-4 1-81 
f8-49=+9 
210-49  =/fcl 
400-49=35 


What  is  my  rule?  Copy  and  complete  each  table 

6. 


Rule: 

? 

7. 

Rule: 

? 

If  8. 

Rule: 

y 

Enter 

Display 

Enter 

Display 

Enter 

Display 

18 

13 

12 

27 

7 

16 

24 

19 

3 

18 

18 

27 

16 

1 1 

9 

24 

3 

O 

31 

o 

Zb 

32 

O 

47 

mib 

25 

13 

o 

8 

17 

O 

32. 

10 

O 

35 

o 

30 

21 

O 

3b 

38 

12 


19 


My  rule  is 


.  subtract  5 


My  rule  is  I 


»dd  15 


My  rule  is 


add  9 


Number  sentences 


USING  THE  BOOK 

Note  that  the  function  tables  relate 
directly  to  the  work  done  on  page  1. 
Students  are  asked  to  write  a  number 
sentence  based  on  the  information  con¬ 
tained  in  the  table. 

In  Exercises  1  through  5,  the  rule 
is  provided  in  order  that  students  may 
calculate  a  missing  sum  or  difference. 
In  Exercises  6  and  7,  students  are 
asked  to  find  the  missing  rule  through 
investigation  of  the  patterns.  In 
Exercise  8,  both  the  rule  and  some 
“Enter”  numbers  are  missing. 

ACTIVITIES 

1.  Have  students  construct  their  own 
function  tables  similar  to  those  on  the 
page.  They  might  wish  to  exchange 
them  with  classmates. 

2.  Provide  a  challenge  for  students 
by  placing  a  “Puzzle  Table  for  the 
Day”  on  the  chalkboard.  Use  the 
format  as  illustrated  in  Exercise  8. 
Example 

What’s  my  rule?  Copy  and  complete. 


[32] 

[51] 


Rule:  ? 

Enter 

Display 

27 

46 

11 

30 

18 

■1 

■ 

51 

■ 

70 

[37] 


[Rule:  Add  19.] 


3.  Challenge  students  with  this 
number  puzzle.  Using  each  of  the 
numbers  1,  2,  3,  4,  and  5  once  only, 
place  them  in  a  position  so  that  each 
line  totals  nine. 


Note:  Use  cardboard  circles  or  discs 
with  a  number  written  on  each  disc. 
This  permits  students  to  manipulate  the 
numbers  and  errors  do  not  have  to  be 
erased. 
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1.  (a)  37  (b) 

+  29 
- E5 

2.  (a)  87  (b) 

-  20 
- g7 

3.  (a)  476  (b) 

+  909 
1505 

4.  (a)  723  (b) 

-'408 
— 5T3 

5.  (a)  2563  (b) 

+  1920 

”“"4403 

6.  (a)  6425  (b) 

-  3519 


46  +  35 
81 


52  -  38 
14- 


324  +  406 
730 


614  -  238 

31b 


3296  +  1930 
522.6 


Tune  Up 

(G) 


5705  -  2942 

2763 


(c) 


(c) 


(C) 


(c) 


(c) 


85 
+  29 
IT4 

81 
-  50 
31 

218 
4-  547 

765 

407 
-  151 

- 25  b 

6105 
+  4819 
io 


(d)  67  4-  58 

125 


(d)  43-15 

28 


(d)  296  +  318 

614 


(d)  936  -  488 

448 


(d)  5583  +  4214 

4797 


(e) 


(e) 


(e) 


(e) 


fe) 


ZHO  to 

Each  correct  answer  is 


8762 
4093 
4669 

worth  1  point.  Graph  your  results. 

POINTS  questions 


(d)  4930  -  1764 

3/fcb 


(e) 


49 
+  34 
83 

67 
-  24 
- 43 

758 
+  825 

”7503 

512 
-  116 

“34b 

6295 
+  4099 

mm  4 

8732 
-  1808 

“6924 


#  1 

*  2. 

4  3 

*  4 

4  5 

#  6 

5 

points 

4 

points 

3 

points 

2 

points 

7ZZZZ 

point 

•ZZZZZ2 

222* 

cZZZl 

zzz 

Drill  addition,  subtraction  3 


ACTIVITIES 

1.  This  would  be  an  appropriate  place 
to  develop  an  on-going  drill  program, 
both  written  and  oral.  All  pupils  would 
benefit  from  periodic  drill  and  some 
will  require  a  more  intensive  program. 
Four  or  five  minutes  of  oral  drill  at  the 
beginning  or  end  of  a  period  will  help 
!to  sharpen  computational  skills.  Flash 
cards,  brief  chalkboard  exercises,  drill 
tapes,  and  math  games  are  just  some  of 
the  devices  that  can  be  used.  (See  the 
Activity  Reservoir  at  the  front  of  this 
text  for  some  suggestions.) 

Frequent  drill  situations  that  are 
brief,  but  lively,  are  perhaps  more 
effective  than  infrequent,  lengthy 
sessions. 

2.  Students  might  enjoy  playing 
‘Equation  Ten”.  Place  the  number  10 
in  the  centre  of  a  piece  of  paper.  Using 
addition  and/or  subtraction,  players  try 
to  create  as  many  equations  for  ten  as 


3.  Provide,  or  have  students  create, 
addition  and  subtraction  boxes. 

(a)  Addition  Box 


*■ 


8 

5 

[13] 

9 

14 

[23] 

[17] 

[19] 

? 

[36] 


1.  Add  across. 

2.  Add  down. 

3.  Find  the  total  of  the  two  horizontal 
sums. 

4.  Find  the  total  of  the  two  vertical 
sums. 

■5.  What  do  you  notice  about  the  two 
totals? 

[They  are  the  samel] 

(b)  Subtraction  Box 


-► 


18 

7 

[HI 

5 

2 

[3] 

[13] 

[5] 

? 

OBJECTIVE 

To  review  addition  and  subtraction  of 
whole  numbers  up  to  4  digits 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

grid  paper  (optional) 

RELATED  AIDS 

BFA  COMP  LAB  II— 4-6,  19-21. 

BFA  PROB.  SOLVING  LAB  II  — 3,  4. 

USING  THE  BOOK 

This  page  is  designed  to  review  and 
maintain  skills  in  addition  and 
subtraction.  You  may  wish  to  assign  the 
page  as  part  of  an  on-going  drill 
program,  or  you  may  wish  to  use  it  as 
an  informal  testing  device.  Whichever 
the  case,  it  is  recommended  that  the 
page  be  assigned  over  a  number  of 
sittings  or  periods,  particularly  for  less- 
able  students. 

Computation  has  two  aspects: 
accuracy  and  speed.  While  no  time 
limit  is  indicated  or  recommended  here, 
you  may  wish  to  have  each  individual 
student  record  his  or  her  time  for  each 
set  of  questions. 

If  you  use  this  page  as  an  informal 
testing  device,  the  following  chart  may 
be  helpful  in  diagnosing  weaknesses 
and  preparing  remedial  work  for  those 
students  who  require  it. 


Exercise 

Skill 

1 

Addition,  2  digit,  regrouping 

2 

Subtraction,  2  digit;  (a),  (c), 

(e)  no  regrouping;  (b),  (d)  with 
regrouping 

3 

Addition,  3  digit,  partial 
regrouping 

4 

Subtraction,  3  digit,  partial 
regrouping 

5 

Addition,  4  digit,  partial 
regrouping 

6 

Subtraction,  4  digit,  partial 
regrouping 

You  may  wish  to  provide  grid 
paper  so  that  the  pupils  can  copy  and 
graph  their  results. 


Note  these  two  rules  for  constructing 
subtraction  boxes.  Each  number  in  the 
top  two  boxes  must  be  greater  than  its 
counterpart  in  the  lower  two  boxes. 
Each  number  in  the  left  boxes  must  be 
greater  than  its  counterpart  in  the  right 
boxes. 


[8] 
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OBJECTIVES 

To  develop  a  format  for  problem  solving 
To  solve  simple  word  problems  by  writing 
number  sentences 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

musicians,  filmstrip 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II— 3.  4. 

BACKGROUND 

If  you  have  not  already  done  so,  see  the 
Background  notes  in  the  Chapter 
Overview. 

SUGGESTIONS 

Initial  Activity  You  may  want  to 
develop  with  students  a  “profile”  of 
Professor  Q  in  order  to  provide 
motivation  for  problem  solving.  Ask 
questions  such  as: 

1.  How  old  is  Professor  Q? 

2.  Does  he  have  any  degrees?  What  are 
they? 

3.  Is  he  married?  If  so,  what’s  his 
wife’s  name? 

4.  Where  does  he  live? 

5.  Does  he  wear  that  costume  all  the 
time? 

6.  Does  he  fly? 

7.  What  does  he  wear  when  he  sends 
his  costume  to  the  cleaners? 


Solving  Problems 

Brenda  and  Mary  Ann  collect  pictures  of  horses. 


Brenda  has 
21  pictures 


Mary  Ann  has 
13  pictures. 


How  many  more  pictures  does  Brenda  have  than  Mary  Ann? 
Step  1  Find  answers  to  Professor  Q's  four  questions. 


Questions 

Answers 

I  ®  I  1 .  What  Is  the  main  idea? 

->  Pictures 

4^  2.  What  is  being  asked? 

How  many  more  pictures  does 

W 

4 

Brenda  have  than  Mary  Ann? 

3.  What  are  the  important  facts? 

Brenda  —  21  pictures, 

Mary  Ann  —  1 3  pictures 

tyggg  4.  What  operation(s) 

->  Subtraction 

|$.  «  should  be  used? 

Step  2  Write  a  number  sentence  to  fit  the  problem. 
21  -  13  =  ■ 

Step  3  Make  the  sentence  true. 

21  -  13  =  8 

Step  4  Write  a  statement. 

Brenda  has  8  more  pictures  than  Mary  Ann. 


4  Problems',  addition,  subtraction 


USING  THE  BOOK 

Carefully  guide  students  through  the 
problem-solving  process  illustrated  on 
page  4  and  in  Exercise  1  on  page  5. 
Repeat  the  process  with  two  or  three 
similar  problems  presented  on  the 
chalkboard.  Assign  the  exercises  on 
page  5  for  independent  work. 

You  may  wish  to  read  through  the 
problems  together  to  be  certain  that 
readability  does  not  complicate  the 
exercises. 


(Continued from  Chapter  Overview ) 

CAREER  AWARENESS 

Pharmacist  [26] 

A  pharmacist  is  largely  responsible  for  filling 
prescriptions  ordered  by  doctors  for  their  patients.  The 
pharmacist  must  decode  the  order  from  the  doctor, 
carefully  noting  both  the  quantity  of  medicine  required 
and  the  precise  dosage.  A  prescription  label  on  the 
bottle  also  contains  the  patient’s  name,  the  date  of  the 
prescription,  and  often,  how  many  times  the 
prescription  may  be  refilled. 

A  pharmacist  must  be  aware  of  the  new  drugs 
that  are  developed  by  drug  companies  and  must  make 
sure  that  enough  medicine  is  stocked  to  fill  the 
customers’  needs. 

Some  commercial  medicines  can  be  sold  without  a 
doctor’s  prescription,  and  a  pharmacist  will  often  help 
a  customer  select  the  appropriate  cough  medicine, 
suntan  lotion,  or  headache  remedy. 
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Exercises 


i .  Bruce  collects  toy  airplanes. 

He  had  1 7  airplanes. 

He  bought  5  more. 

How  many  does  he  have  now? 

(a)  Answer  Professor  Q's  four  questions 

(b)  Choose  the  number  sentence  that  fits  the  problem. 

(i)  17  -  5  =  ■  (ii)  ■  +  5  =  17  (Hi)  17  +  5  = 

(c)  Make  the  sentence  true.  H  +5-2.2. 

(d)  Write  a  statement.  Bruce  has  22.  airplanes  nou). 

For  each  of  the  following: 

(a)  Answer  Professor  Q's  four  questions  mentally. 

(b)  Write  a  number  sentence  to  fit  the  problem. 

(c)  Make  the  sentence  true 

(d)  Write  a  statement. 

The  school  library  has  37  books  on  the  "A"  shelf. 

There  are  26  books  on  the  "B”  shelf. 

How  many  books  altogether?  63 

3.  The  Crestwick  City  Marching  Band  has  230  musicians 
The  Hartford  Town  Band  has  168  musicians. 

How  many  musicians  altogether?  338  HI 

4.  The  largest  alphabet  in  the  world  has  74  letters. 

The  English  alphabet  has  26  letters. 

How  many  more  letters  does  the  largest  alphabet  have  than  the  English  alphabet?  48 


5.  A  filmstrip  on  “Birds”  has  38  frames. 

A  filmstrip  on  “Dogs”  has  27  frames. 

How  many  frames  altogether?  65 

6.  Kathleen  has  81  coins  in  her  coin  collection. 

Patrick  has  53  coins. 

How  many  more  coins  does  Kathleen  have  than  Patrick?  2-8 


Problems:  addition,  subtraction  5 


ACTIVITIES 

1.  Often,  answering  the  question, 

“What  operation  should  be  used?”  is 
the  most  difficult  step  in  the  problem¬ 
solving  process.  Provide  practice  in  this 
area  by  preparing  a  “Choose  the 
Correct  Operation”  activity.  Assemble  a 
set  of  (10  or  15)  1-step  word  problems 
on  cards  (old  math  texts  are  an  ideal 
source)  and  some  containers  (envelopes, 
boxes,  etc.)  labelled  with  the 
appropriate  operation  sign  (“+”, 
etc.).  Students  are  to  read  each  problem 
card,  decide  which  operation  is  best, 
and  then  place  that  card  in  its  correct 
container.  Containers  are  then  given  to 
a  classmate  for  checking  and 
reshuffling. 

2.  You  might  want  to  start  collect¬ 
ing  materials  for  future  problem-solving 
activities.  Data  for  problems  abound  in 
sources  such  as  Guinness  Book  of 
World  Records ,  World  Almanac ,  Book 
of  Facts,  newspapers,  magazines, 
catalogues,  restaurant  menus,  and  so 
on. 

Most  students  can,  with  some 
initial  guidance,  create  their  own  word 
problems.  An  appropriate  selection  of 
these  can  be  used  with  the  whole  class. 
Example 

Create  a  word  problem  using  the  given 
number  phrase.  Use  the  theme 
provided,  or  create  your  own  theme. 

36  -  28  (frog  jumping  contest) 
“Danny’s  frog  jumped  36  cm  and 
Sam’s  jumped  28  cm. 

How  many  centimetres  farther  did 
Danny’s  frog  jump?” 

3.  Select  a  particularly  creative 
word  problem  and  offer  it  as  the 
“Problem  of  the  Day”.  Include  a 
“Problem  of  the  Week”  from  the 
selection  provided  at  the  beginning  of 
this  book. 
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Mountain 


4 

4  A  f  i 

275  km 

p— - 

$  Lake 

1 1 48  km 

Forest 

A 

338  km 

Search  and  Rescue 

John  is  searching  for  a 
missing  airplane.  <\i 

He  made  this  flight  pattern 
338  km  north 
1 48  km  east 
275  km  north 


(a)  Add  ones. 


(b)  Add  tens. 


(c)  Add  hundreds. 


2 

38 

48 

:75 

61 


He  flew  761  km  altogether. 


Exercises 

Find  how  many  kilometres  in  these  flight  patterns. 

1 75  „  304 


124 


180 


419  km 


Add  these  flight  patterns. 

HI  327  if 

232 
+  384 


8. 


283 
357 
+  609 


943 


1249 


217 
502 
+  175 


3. 


209 


197 


148 


554  km 


610 
102 
+  547 


894 


1259 


119 
+  304 


10. 


318 
407 
+  296 


943 


I0SI 


7. 


11. 


416 
103 
+  231 

553 
420 
4  619 


750 


1592- 


8  Addition:  3- digit,  addends 


OBJECTIVE 

To  provide  addition  practice  with 
several  3-digit  addends 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

flight  pattern,  kilometre(s),  km,  search 
and  rescue 

RELATED  AIDS 

BFA  COMP  LAB  II  — 7-9. 

BFA  PROB.  SOLVING  LAB  II  -5-8, 

17,  21. 

SUGGESTIONS 

Initial  Activity  As  an  introduction  to 
the  lesson,  you  might  want  to  discuss 
the  meaning  of  “search  and  rescue”. 
Some  students  who  have  read  about 
rescue  attempts  may  wish  to  share  their 
stories  with  the  class. 

To  review  column  addition,  use 
simple  “flight  patterns”  either  orally  or 
on  the  chalkboard. 

Example 

Find  the  sums  for  these  “flight 
patterns”. 

(a)  7  (b)  7  (c)  2 

4  9  6 

+8  +5  +4 

USING  THE  BOOK 

Use  the  display  in  the  student’s  book  to 
review  the  steps  in  multi-digit,  column 
addition.  Emphasize  the  process  of 
regrouping.  Discuss  with  students  the 
use  of  “helper  numbers”  (those 
numbers  written  in  to  show  that 
regrouping  has  taken  place).  For 
instance,  the  “2”  in  step  (a)  represents 
2  tens  as  a  result  of  calculating  the  sum 
of  8  +  8  +  5  which  is  21.  The  “2”  is, 
therefore,  placed  at  the  top  of  the  ten’s 
column.  These  helper  numbers  occur  in 
the  displays  of  some  of  the  following 
pages  in  order  to  reinforce  the  idea  of 
regrouping. 

Some  students  will  be  able  to  deal 
with  regrouping  mentally,  and  they 
should  be  encouraged  to  do  so.  Other 
students  will  probably  need  to  write  in 
the  helper  numbers  until  they  gain 
more  confidence  in  their  ability  to 
regroup  mentally. 

Be  sure  students  understand  that 
the  three  numbers  contained  in  each  of 
Exercises  1,  2,  and  3  are  to  be  written 
in  column  form  and  then  added.  You 
may  want  to  supervise  this  carefully  as 


independent  work,  or  ask  three  student 
volunteers  to  rewrite  the  numbers  in 
column  form  on  the  chalkboard  first. 

ACTIVITIES 

i.  Provide,  or  have  students  create, 
addition  drill  wheels  for  practice  with 
basic  facts. 

Add. 


2.  Provide  an  addition  grid  similar 
to  the  following.  Encourage  students  to 
create  their  own,  then  exchange  with 
classmates. 

Add  sets  of  three  1 -digit  numbers 
horizontally,  vertically,  and  diagonally. 


What  do  you  notice  about  the  sums  in 
boxes  opposite  each  other?  [The  sums 
are  the  same  because  addends  can  be 
added  in  any  order  without  affecting 
the  sum.  This  is  the  commutative 
property.] 


23 

,13 

/ 

7 

9 

/ 

X 

* 

2 

.8' 

/ 

/ 

5 

✓ 

4' 

/ 

/ 

6 

3 

13 

2: 

i 

Construct  grids  using  2-digit  numbers. 
You  might  include  multiples  of  10;  e.g., 
20,  70,  and  so  on. 

3.  Provide  practice  with  oral  drills. 
Ask  a  student  to  say  his  or  her 
favourite  number  less  than  10.  Then 
say,  “To  that  number  add  7;  add  3; 
add  8  (and  so  on).  What  is  the  sum?” 
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Mountain  n\ 

Rescue 

John  received  this  number  code 

0 

Break  the  code  to  find 

r 

m 

the  missing  airplane! 

Lake 

Add 

.  Match  the  letters  with  the  answers  below. 

Forest 

The  first  one  is  done  for  you! 

R  26 

N  106 

T 

35 

K 

309  B 

86 

37 

23 

20 

146 

19 

+  58 

+  152 

63 

250 

+  24 

121 

281 

+  18 

+  128 

124 

O  115 

H  25 

A 

/3fc 

5176 

W 

63  3 

65  M 

1 1  631 

27 

89 

3810 

32 

30  052 

+  30 

30 

+  1162 

+  18 

25  812 

/  72 

+  42 

10  146 

IIS  + 

40  418 

1  S(o 

107  4/3 

1  26 

E  29112 

L 

58 

D 

37  U 

7078 

345 

36  853 

47 

51 

1422 

+  63 

+  47  384 

+  119 

+  42 

+  3253 

434 

113  344 

224 

130 

II  753 

W  EL 

■■■■Mi 

1  R1 

115  113  349 

10  148 

121 

113  349 

ft  ft 

ft 

F 

129  113  349 

136  115 

113  349 

1 13  349 

281 

136  186 

113  349 

n 

~r 

yA 

i 

107  913  172 

11  753  281 

136 

10  148 

434  281 

u 

A 

10  148  281 

130 

224 

10  148  833 

113  349 

Addition  practice  ?-  to  S-cigsi  addends  7 


ACTIVITIES 

1.  Challenge  students  with  this  number 
puzzle.  Using  each  of  the  numbers  1.  2, 
3,  4.  5,  6,  and  7  once  only,  place  them 
in  a  position  so  that  each  line  totals 
twelve.  ♦ 


(As  suggested  in  the  teaching  notes  on 
page  2,  print  the  numbers  on  cardboard 
circles  or  discs.  In  this  way,  students 
can  manipulate  the  numbers  as  they 
seek  a  solution.  Mistakes,  then,  do  not 
have  to  be  erased.) 

2.  Play  the  game  “Look-Alikes”. 
Provide  several  copies  of  the  following 
gameboard.  Students  can  play  as  a 
whole  class  or  in  pairs. 


(a)  One  player  rolls  an  ordinary  die  9 
times. 

(b)  The  rolled  numbers  are  placed 
anywhere  on  the  grid. 

(c)  Each  player  adds  the  numbers  on 
his/her  grid,  placing  the  sums  in  the 
answer  circles. 

(d)  Any  “look-alikes”  (pairs  of  identical 
sums)  are  used  to  calculate  a 
player’s  score.  (In  the  sample  play, 
the  7  and  8  have  “look-alikes”; 
therefore,  this  player’s  score  is 


7  +  8  or  15.) 


(e)  Compare  scores  with  other  players. 
Who  has  the  highest  score?  The 
winner  is  the  player  with  highest 
score  for  that  round. 


OBJECTIVE 

To  provide  further  addition  practice 
with  2-  and  3-digit  addends 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

number  code 

RELATED  AIDS 

HMS  — DM2. 

BFA  COMP  LAB  II  — 10,  11. 

BFA  PROB.  SOLVING  LAB  II  —  5-8, 
17,  21. 

CALC.  W/BK  — 3. 

USING  THE  BOOK 

At  one  time  or  another,  most  students 
will  have  worked  with  number  codes. 
Work  through  the  first  two  or  three 
parts  of  the  puzzle  with  those  students 
who  are  unfamiliar  with  this  type  of 
code.  You  may  wish  to  simplify  things 
by  preparing  and  distributing  the  last 
section  of  the  puzzle  so  that  the 
students  will  have  somewhere  to  write 
their  letters. 


Variations: 

(a)  To  increase  score  values,  add  all 
“look-alikes”;  e.g., 

7  +  7  +  8  +  8  =  30. 

(b)  If  a  die  is  not  available,  use  a 
spinner  or  say,  “Place  the  numbers 
from  1  to  9  (or  8  to  15,  etc.) 
anywhere  on  the  grid.” 

(c)  Use  larger  numbers.  Say,  “Place 
nine  of  your  favourite  numbers 
between  20  and  50  anywhere  on  the 
grid.” 

3.  Challenge  students  with  the 

“Rousing  Rectangle”. 


A 

B 

C 

D 

8 

15 

1 

E 

2 

(9] 

13 

F 

11 

3 

[10] 

G 

14 

[61 

4 

H 

5 

[7] 

[12] 

The  sum  of  the  numbers  in  column  A  is 
40.  The  sum  of  the  numbers  in  row  D 
is  24.  Fill  in  the  other  blank  squares  so 
that  columns  B  and  C  each  equal  40 
and  rows  E  to  H  each  equal  24.  Use 
numbers  between  1  and  15  once  only. 
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OBJECTIVE 

To  use  several  addends  in  problem¬ 
solving  situations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

freebie  (a  nonsense  word),  mentally 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  —  9, 
11-13. 

SUGGESTIONS 

Initial  Activity  You  might  wish  to 
review  briefly  the  format  you  have 
established  for  problem  solving. 
Encourage  students  not  to  omit  the  four 
questions  of  Professor  Q.  (See  the 
teaching  notes  for  page  4.)  Most 
students  should  be  able  to  handle  this 
organizational  technique  mentally. 

USING  THE  BOOK 

Read  through  the  display  in  the 
student’s  book  together.  If  necessary, 
emphasize  where  each  number  in  the 
calculation  on  the  right  side  of  the  page 
came  from.  Assign  the  exercises.  Be 
certain  that  the  students  are  familiar 
with  the  accepted  classroom  answer 
format  (i.e.,  are  answers  in  workbooks 
or  on  sheets?  dated?  numbered? 
calculations  shown?  final  written  state¬ 
ments?  etc.). 


Tiffany  made 


35  freebies. 


The  Freebie  Factory 


van  made 

Doug  made 

How  many  freebies  were 
made  altogether? 

ntyTySpiv  - 
A  /-a/ «  \ 

€g*r  *  /JV^  \ 

35 

28 

+  41 

28  freebies. 

41  freebies. 

104 

Exercises 

Solve  these  problems.  Remember  to  answer  Professor  Q’s  four  questions  mentally. 


*  ?  m 


o 


2. 


3. 


There  are  45  duffydoodles  in  the  shop,  39  in  the  truck,  and  50  on  the  loading  dock. 
How  many  duffydoodles  are  there  altogether?  134. 

Carol  packed  425  whatzits,  Kathleen  packed  398,  and  Sam  packed  402. 

How  many  whatzits  were  packed  altogether?  1225 

This  chart  shows  how  many  tribles  were  made  each  day. 
How  many  tribles  were  made  altogether?  244- 


Tribles 

Monday 

56 

Tuesday 

42 

Wednesday 

39 

Thursday 

60 

Friday 

47 

4.  The  factory  has  received  these  orders  for  zorms. 

How  many  zorms  will  they  have  to  make  altogether?  £,72 

please  send 
225  zorms. 


8  Problems:  addition 


ACTIVITIES 

1.  Students  might  enjoy  the  opportunity 
to  illustrate  what  they  think  a  “freebie” 
might  look  like.  Encourage  pupils  to 
describe  how  a  “freebie”  works. 

2.  Some  students  may  wish  to 
create  their  own  nonsense  words  and 
develop  word  problems  based  on  them. 
Problems  could  be  collected  and  used 
at  a  later  time  for  extra  practice. 

3.  Play  the  game  “Look-Alikes”  as 
described  on  page  7  of  the  teaching 
notes.  Use  2-digit  numbers. 
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Spin  to  Win 


Rules 

1 .  Spin  twice. 

2.  Make  a  2-digit  number. 

3.  Add  the  number  to  your  score. 

(Score  starts  at  200.) 

4.  If  one  of  the  digits  is  a  4, 
subtract  from  your  score. 

5.  Highest  score  after  ten  spins 
is  the  winner. 

two  scorecards  first.  Who  won?  f'Wij  Ann 


Make  a  spinner. 


Copy  and  complete  these 


Ron 


Score 


Operation 

200 

1 

+  53 

253 

2 

+  82 

335 

3 

-  34 

301 

4 

4  75 

5 

-  49 

6 

387 

7 

+  91 

H 

8 

+  66 

544 

9 

-  14 

'  A 

10 

+  32 

y  ■% 

37b  Mary  Ann 

321 

+foO 

418 

530 

Sb2 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Score 


Operation 

200 

-  24 

176 

*  V  *«*  <4  V 

245 

+  50 

+  61 

356 

-  47 

361 

434 

-  04 

' 

4  82 

512 

4  53 

-  : 

+  69 
295 

309 

+52. 

430 

5b5 


Make  some  scorecards.  Play  the  game  with  a  classmate  Check  each  other's  scorecards. 


Activity:  addition,  subtraction.  9 


OBJECTIVE 

To  provide  extra  practice  with  column 
addition  (activity) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

spinner  shown  on  pupil  page 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  —  10, 
14-16,  18,  19. 

BACKGROUND 

Consider  using  this  game  initially  with 
all  students.  The  game  could  then  be 
put  away  and  brought  out  later  for  use 
with  those  students  who  require  further 
drill. 

While  not  stated  in  the  rules,  there 
is  a  strategy  (based  on  place  value)  to 
make  the  most  of  a  player’s  gains  and 
to  minimize  losses.  For  example,  if  a  3 
and  a  7  are  spun,  a  player  is  wise  to 
consider  the  number  73  (rather  than  37) 
as  an  addend  to  his  or  her  score.  If  a 
player  spins  a  4  and  a  2,  the  player 
should  select  24  (rather  than  42)  as  a 
subtrahend. 


SUGGESTIONS 

Initial  Activity  You  may  want  to  have 
students  construct  their  own  spinners 
from  a  cardboard  circle  (or  pie  plate), 
thumbtack,  and  plastic  or  wooden  stir 
stick.  Use  a  magic  marker  to  mark  the 
arrow  on  the  stir  stick. 


These  spinners  can  be  used  effectively 
on  an  on-going  basis  for  drill  sessions 
with  all  four  operations. 

You  may  wish  to  construct  your 
own  spinner  for  use  on  the  overhead 
projector  by  using  the  clear  plastic  lid 
from  a  coffee  can.  Mark  off  the 
segments  and  write  in  the  numbers 
using  a  black  magic  marker.  Use  a 
thumbtack  and  stir  stick  for  the 
spinner. 


Provide  students  with  dittoed  score 
cards  or  have  pupils  construct  their 
own.  Alternately,  you  may  wish  to  allow 
students  to  keep  a  running  total  in  a 
single  column  on  a  scrap  piece  of 
paper. 


Round 

Score 

1 

200 
+  53 

2 

253 
+  82 

3 

335 
-  34 

301 

USING  THE  BOOK 

Review  the  rules  of  the  game  carefully 
with  the  class.  Note  that  in  Rule  5,  “ten 
spins”  means  “ten  sets  of  two  spins” 
because  players  are  generating  ten  2- 
digit  numbers. 

You  may  want  to  complete  the 
score  cards  by  using  the  chalkboard 
with  the  whole  class  helping  in  the 
completion.  The  students  then  could 
play  their  own  games  in  pairs. 
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OBJECTIVES 

To  develop  the  relationship  between 

the  fractional  and  decimal  forms  of 
tenths  and  hundredths 
To  develop  a  place-value  awareness  of 
decimals  to  the  hundredth’s  place 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

decimal,  grid 

MATERIALS 

overhead  projector,  multiple  copies  of 
tenth’s  and  hundredth’s  grids  on 
overhead  transparencies,  pupil  copies  of 
grids 

RELATED  AIDS 

BFA  COMP  LAB  11—82,  83. 

SUGGESTIONS 

Initial  Activity  Using  the  overhead 
projector  and  a  transparency  of  the 
tenth’s  grid,  review  the  fractional 
concept  of  tenths.  For  example,  ask, 
“Into  how  many  parts  is  the  grid 
divided?  [ten]”  “What  is  each  part 
named?  [one  tenth]”  Shade  in  three 
parts  and  ask,  “How  many  tenths  are 
shaded?  [three  tenths]” 

Write  0.3  on  the  chalkboard  and 
say,  “Three  tenths  can  be  written  like 
this.  It  is  read  as  zero  decimal  three." 
Repeat  if  you  think  necessary  and  then 
instruct  students  to  shade  in  portions  of 
their  own  grids.  For  example,  say, 
“Shade  in  portions  that  would  represent 
four  tenths,  [position  of  portions  shaded 
will  vary]”  “What  is  the  decimal  name 
for  four  tenths?  [0.4]”  Then  say, 

“Shade  in  portions  that  would  represent 
zero  decimal  6.  What  is  the  fractional 
name  for  this?  [  yg  ]” 

Repeat  this  process  using  the 
hundredth’s  grids. 

USING  THE  BOOK 

Use  the  display  in  the  student’s  book  to 
consolidate  the  initial  activity.  You 
might  point  out  to  students  that,  in  a 
decimal  like  0.2  or  0.35,  the  zero 
indicates  “no  ones”.  It  also  signals  that 
there  is  a  decimal  point  present  which 
otherwise  might  be  missed  or  ignored. 

ACTIVITIES 

1.  You  might  challenge  some  students 
to  explore  other  decimal  relationships 
by  providing  questions  like  these. 


Decimal  Grids 


10 


shaded. 


Tim 


W 


,i"0  can  be  written  as  0,2. 


Read  as 

“zero  decimal  two" 
or 

“two  tenths  '. 


35 

100 


ux  shaded 


H 


can  be  written  as  0.35. 


Read  as 

“zero  decimal  three  five 
or 

'thirty-five  hundredths”. 


Exercises 

Write  a  decimal  to  match  the  shading  in  each  grid. 


O.b 

Read  these  decimals. 


SB  0.SZ 


4. 


0.43 


IE 


o.a 


Write  each  as  a  decimal. 

9.  zero  decimal  nine  one  °-c*1 
ii.  zero  decimal  three 

±  0.4-  14  I?  0.2b 


13. 


100 


15. 


io.  zero  decimal  seven  d-7 
12.  zero  decimal  five 

°-9  *16.  4  0.05  *17. 


50 

Too 


0.50 


10  Place  value;  decimals  —  tenths,  huncredths 

ANSWERS: 

5.  "  zero  decimal  ©ijWfc."  or  11  eiyht  tenths ” 

6.  "zero  dec-iracvl -four -five ”  or  u -forty --f we  Ku<yi red-Lhs  11 

7.  “Zero  decimal  -f  i  V/6. 11  or  “  five  tenths" 

8.  "zero  decimal  nine -three”  or  "  ninety  -  three  hundredths" 


Example 
Which  is  greater? 

(a)  0.20  or  0.2 

(b)  0.05  or  0.5 

How  would  you  read  the  decimal  0.09? 
How  would  you  demonstrate  that 

3_  _  9 

io  —  too  ' 

2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
cards  such  as  the  following. 


3.  Using  the  spinners  constructed 
for  page  9,  provide  extra  practice  in 
writing  fractions  and  their  equivalent 


decimals.  Spin  the  spinner  to  find  the 
numerator.  Express  in  both  fraction 
and  decimal  form.  For  example,  if  7 
shows  on  the  spinner,  ask  the  students 
to  write  both  y^  and  0.7.  To  practise 
with  hundredths,  spin  it  twice  to 
generate  a  2-digit  number.  If  35  is 
spun,  pupils  are  to  write  and  0.35. 

EXTRA  PRACTICE 

Write  each  as  a  decimal. 

19  7 

1.  zero  decimal  nine  one  2.  3.  77; 

70  33  .  1UU 

4.  foQ  5.  6.  zero  decimal  two  two 

7.  zero  decimal  zero  one  8.  -yj|y 
9.  forty-eight  hundredths  10.  nine 
tenths 
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ACTIVITIES 

1.  Use  the  overhead  spinner  as 
described  on  page  9  of  the  teaching 
notes  to  play  “Greatest  Sum”. 

(a)  Pupils  could  draw  the  appropriate 
spaces  for  this  game  on  a  scrap 
piece  of  paper. 

_ . _ 

+ _ • _  or  +  □  •  □ 


(b)  Spin  the  overhead  spinner.  Each 
student  places  the  indicated  digit  in 
any  one  of  the  four  spaces,  keeping 
in  mind  that  the  object  of  the  game 
is  ultimately  to  make  the  greatest 
possible  sum.  For  example,  if  a  9  is 
spun,  it  would  be  a  good  strategy  to 
place  it  in  either  of  the  one’s  spaces 
rather  than  the  tenth’s  spaces. 

(c)  Repeat  for  the  other  three  digits  one 
at  a  time. 

(d)  Each  player  then  adds  the  two 
numbers.  Pupil(s)  with  the  greatest 
sum  wins. 


Sample  play 

(Four  digits  spun:  8,  5,  0,  and  3.) 
Player  1  Player  2 

3  5  8  0 

—  •  —  _  •  — 

+  8  0  +5  3 

—  •  —  —  •  — 


11  •  5  13  .  3 

Player  2  has  the  greater  sum  and, 
therefore,  is  the  winner. 

On  occasion,  a  player  who  has  the 
greatest  sum  in  comparison  to  the  rest 
of  the  class  may  not  have  achieved  the 
greatest  possible  sum.  In  this  case,  it  is 
wise  to  clarity  this  point  and  involve 
the  class  in  the  decision  as  to  what 
constitutes  the  greatest  possible  sum. 

2.  The  same  game,  with  changes  in 
strategy,  can  be  used  to  play  “Least 
Sum”,  “Greatest  Difference”,  and 
“Least  Difference”.  These  games  can 
be  used  as  part  of  a  regular  drill  session 
or  they  can  be  effective  during  the  first 
or  last  few  minutes  of  a  math  period. 


OBJECTIVE 

To  add  and  subtract  decimals  to  the 
tenth’s  place 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

ten’s  and  one’s  rods  or  number  strips 

VOCABULARY 

sum,  difference 

RELATED  AIDS 

CALC.  W/BK  — 22. 

SUGGESTIONS 

Initial  Activity  The  display  in  the 
student’s  book  attempts  to  show  the 
relationship  between  fractional  and 
decimal  numbers  based  on  a  concrete 
model.  Depending  on  the  background 
of  your  students,  you  may  want  to 
provide  concrete  experiences  for  the 
class  before  moving  to  the  paper-and- 
pencil  addition  and  subtraction.  Provide 
each  student  with  number  blocks  or 
strips  and  then  have  them  build 
addition  and  subtraction  models  as 
shown  in  the  display.  You  (or  a  student 
recorder)  could  record  the  matching 
fraction  and  decimal  written  on  the 
chalkboard.  Note  that  the  concrete 
model  reinforces  the  vertical-column 
orientation  of  the  actual  algorithm. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Clarify  for  the 
students  that  the  three  cards  in  each 
instance  indicate  equal  values.  You  may 
wish  to  (a)  demonstrate  both  the 
addition  and  subtraction  operations 
using  coloured  strips  as  shown  on  the 
pupil  page,  and  (b)  repeat  using  other 
examples. 

The  answers  for  Exercises  1,6,  11, 
and  12  are  at  the  back  of  the  pupil’s 
text.  You  may  wish  to  complete  these 
four  exercises  together  and  then  check 
for  accuracy.  Assign  the  exercises. 

Note  that  Exercises  1  to  10  involve 
no  regrouping,  while  Exercises  11  to  20 
involve  regrouping. 


(For  a  simplified  version  of  Activities  1 
and  2,  see  “The  P.V.  Game”  as 
described  in  the  Activity  Reservoir.) 
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OBJECTIVE 

To  add  and  subtract  decimals  to  the 
hundredth’s  place 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


VOCABULARY 

Rock  Stars,  stereo,  album,  cassette 
tapes 

RELATED  AIDS 

BFA  COMP  LAB  11  —  23. 

CALC.  W/BK  — 24. 


SUGGESTIONS 


Initial  Activity  Use  dimes  and  pennies 
to  illustrate  the  idea  of  tenths  and 
hundredths.  For  example,  there  are  ten 
dimes  in  one  dollar:  therefore,  one  dime 
is  equal  to  one  tenth  of  a  dollar.  There 
are  one  hundred  pennies  in  a  dollar: 
therefore,  one  penny  is  equal  to  one 
hundredth  of  a  dollar.  Discuss  with 
students  the  “meaning”  of  a  sum  of 
money. 

Example 


(ii) 

(iii) 


$1.45 

(i)  one  dollar  plus  4  dimes  plus  5 
pennies 

one  plus  4  tenths  plus  5  hundredths 

1  ^  10  ^  100 

Using  the  chalkboard,  demonstrate 
that  decimal  points  are  lined  up  one 
under  another  for  addition  and 
subtraction  because  of  place-value 
considerations. 

Example 


S23.96 


Records  and  Tapes 


The  ROCK  STARS 
sing  their  latest  hits! 


Your  choice 
—  of 


Stereo  Record  Album 


$27.85 

Cassette  Tapes 


Total  cost  of  album  and  tapes. 

Ill’ 


$23.96 
+  27.85 


Difference  in  price  of  album  and  tapes. 

5  <7  15 

$27.85 


-  23.96 


$51.81 


$  3.89 


Exercises 

Add. 

Q  $35.42 

+  18.65 

2. 

$37.04 

+  26.88 

$54.07 

Subtract. 

$63.98 

ifc  $84.29 

6. 

$67.38 

W  -  37.68 

-  34.89 

$46.  61 

$32.4? 

Perform  these  operations. 

9.  31.05 

10. 

250.66 

-  14.78 

+  417.85 

lb.  27 

666.51 

13.  90.75 

14. 

60.00 

+  92.23 

-  20.74 

182-98 

39.2b 

$1.95 

+  4.25 

4. 

$235.49 

+  358.27 

$£>.2.0 

$593.76 

$6.95 
-  2.15 

8. 

$515.00 

-  327.19 

$4.80 

$/  87.81 

66.29 

+  28.55 

12. 

702.37 

+  217.01 

114.84 

485.3b 

526.00 

+  717.39 

16. 

260.25 

-  1 93.07 

1243.39 

6.7,18 

1  2  Addition,  subtraction  of  decimals  (hundredths)  including  zeros 


$1.45  one  whole,  4  tenths,  5  hundredths 
+  1.34  one  whole,  3  tenths,  4  hundredths 

$2.79  two  wholes,  7  tenths,  9  hundredths 
Students  should  understand  that, 
apart  from  the  visible  use  of  the 
decimal  point,  the  process  of  addition 


and  subtraction  of  decimals  is  the  same 
as  addition  and  subtraction  of  whole 
numbers.  It  also  involves  the  use  of 
“helper  numbers”  as  an  aid  in  the 
process  of  regrouping. 

USING  THE  BOOK 

Use  the  display  in  the  student’s  book  to 
consolidate  the  ideas  presented  in  the 
initial  activity.  Draw  the  pupils’ 
attention  to  the  relationship  between 
(a)  “total”  and  the  “+”  sign  beside  the 
calculation,  and  (b)  “difference”  and 
the  sign. 

Assign  the  exercises  for  independ¬ 
ent  work.  In  Exercises  9  to  16,  caution 


the  students  to  watch  for  the  operation 
signs. 

ACTIVITIES 

1.  Newspapers  and  magazines  provide  a 
wealth  of  decimals  in  a  problem-solving 
context  from  real  life.  Students  could 
be  encouraged  to  develop  their  own 
problems  from  data  gathered  from  the 
media. 

2.  Catalogues  can  provide  data  for 
problem-solving  situations.  For 
example, 

(a)  You  have  $100.00  to  spend.  Select 
any  products  you  wish  from  the 
catalogue.  Make  their  total  value  as 


close  to  $100.00  as  possible. 

(b)  You  want  to  buy  new  furniture  for 
your  bedroom.  Select  the  products 
you  wish  and  then  find  the  total 
value.  If  you  were  to  pay  $15.00  a 
week,  how  long  would  it  take  you  to 
pay  for  the  furniture? 

(c)  You  have  $15.00.  How  many 
different  items  can  you  buy  for  that 
amount? 

3.  Play  “Greatest  Sum”  as 
described  on  page  11  of  the  teaching 
notes.  Increase  the  number  of  spaces 
used  (and  numbers  spun)  as  students 
gain  confidence. 
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Decimal  Dilemma 


Correc!  this  decimal  dilemma! 

The  human  eye  blinks 
about  2500  times 
each  minute. 

Which  is  more  reasonable? 

250.0  ?  25.00?  2.500? 

(250)  (25)  (2.5) 


mast  reasonable 


too  little 


The  human  eye  blinks  about  25  times  each  minute? 


Each  of  the  following  statements 
is  incorrect  and  unreasonable  because 
the  decimal  point  is  missing. 

Correct  each  statement  by  placing 
the  decimal  point  in  the  proper 
position. 


i  The  Browns  have  a  new 
baby  girl.  She  has 
a  mass  of  46  kg.  4.  b  Kj 

The  ceiling  in  the  Bradford’s 
new  recreation  room  is 
210  m  from  the  floor.  2.io  m 


5. 


6. 


★  11. 


The  Harrisons  drove  for 
ten  hours  in  their  car  to  visit 
relatives.  They  covered  6000  km.  fcOO.O  k,m 

One  of  the  highest  weather  8. 

temperatures  recorded  in 

the  world  is  5800°C.  58.00  C 

Brad,  an  excellent  runner,  io. 

covered  the  one  hundred 
metre  run  in  1 350  s.  135.0  s 

Allan  paid  $1 .78  for  his  ★  iz. 

meal  at  Hamburger  Haven. 

He  gave  the  clerk  a  5-dollar 

bill  and  received  S322  in  change.  $3.22 


Katherine  travelled  twelve 
kilometres  on  her  bike. 

The  trip  took  her  125  h.  |.£5  h 

Tony  measured  the  length 
of  his  middle  finger. 

He  said  it  was  62  cm  long.  Id. 2.  c.m 

Gerald  bought  a  new 
bicycle.  He  paid  $15899 
for  it.  $158.89 

The  average  can  of  pop 
contains  2840  mL  of 
liquid.  2-84.0  n-,L 

The  doctor  said  that 
Barbara  was  quite  healthy. 

Her  temperature  was  370°C.  3T-0  °c 

Marcie  needed  four  ribbons 
each  2.3  m  long.  The  total 
length  of  ribbon  needed  was 
920  cm.  9.2.0  cm 


Estimating  to  place  the  decimal  point  13 


ACTIVITIES 

1.  Prepare  a  die  as  shown. 


3 

• 

0 

L 

5 

% 

Use  it  to  play  “High  Roller”.  Each 
I  player  rolls  the  die  4  times  and  writes 
down  each  number  (or  decimal  point) 
as  rolled.  (Roll  2  decimal  points  and 
•  your  score  is  zero.)  The  player  with  the 
|  greatest  number  wins  the  round.  The 
first  player  to  win  five  rounds  is  the 
overall  winner. 


Variations: 

(a)  “Low  Roller”  The  player  with  the 
least  number  wins  each  round. 

(b)  Have  players  add  their  five  numbers 
when  all  have  had  a  turn.  The 
player  with  the  highest  (or  lowest) 
total  wins. 

2.  Some  students  might  enjoy 
selecting  interesting  facts  from  the 
World  Almanac  or  the  Guinness  Book 
of  World  Records.  Facts  could  be 
printed  on  individual  file  cards  with  the 
decimal  point  omitted  or  misplaced. 
(The  correct  fact  could  be  printed  on 
the  back  of  the  card.)  These  cards 
could  be  placed  at  an  activity  centre  or 
displayed  on  a  bulletin  board. 

3.  Some  students  may  wish  to 
investigate  and  make  a  list  of  some  of 
the  uses  of  the  decimal  point:  e.g., 
library  card  catalogues,  dollars  and 
cents,  measurement  situations,  scientific 
notation,  and  so  on. 


OBJECTIVE 

To  place  the  decimal  point  in  the  most 
reasonable  position  using  the 
context  of  a  word  story 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

decimal  dilemma,  reasonable,  ceiling, 
relatives 

SUGGESTIONS 

Initial  Activity  Discuss  the  importance 
of  placing  the  decimal  point  in  the 
proper  position.  Consider  the  confusion 
that  might  be  caused  if  newspaper  ads 
omitted  or  misplaced  the  decimal  point. 
Examples 

(a)  House  for  sale!  $7500000 

(b)  Buy  one  book  for  $3.00  —  get  the 
second  one  for  only  $100! 

We  can  often  determine  the  proper 
position  of  the  decimal  from  the  context 
of  the  situation.  Based  on  our  experience, 
one  selection  is  more  reasonable  than 
another.  You  might  use  examples 
similar  to  these  to  reinforce  this  idea. 
Examples 

(a)  Our  school  library  is  about  how 
many  metres  wide? 

1.2  m,  12  m,  120  m 

(b)  Most  Grade  5  students  are  how 
many  years  old? 

1,  10,  100 

(c)  Paperback  books  contain  about  how 
many  pages? 

2.6,  26,  260,  2600 

USING  THE  BOOK 

You  may  want  to  preview  the  exercises 
to  determine  which  ones  (if  any)  may 
fall  outside  of  the  experience  of  your 
students.  These  exercises  could  be  done 
as  a  whole  class  activity.  The  remaining 
exercises  should  be  assigned  as 
independent  work. 
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OBJECTIVE 

To  develop  place-value  skills  to  the 
thousand’s  place 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

abacus,  place-value  chart,  meaning, 
expanded  form 

MATERIALS 

overhead  transparency  spinner  (as 
described  on  page  9  of  teaching  notes) 

SUGGESTIONS 

Initial  Activity  Introduce  students  to 
the  game  “Greatest  Number”.  Have 
students  draw  the  number  of  spaces 
equivalent  to  the  place  value  you  wish 
to  drill  (in  this  case  4  spaces  for 
thousands). 

_ or  □  □  □  □ 

Spin  the  overhead  spinner  to 
obtain  a  digit.  Students  place  that  digit 
in  any  of  the  four  spaces,  keeping  in 
mind  that  the  object  of  the  game  is  to 
construct  the  “Greatest  Number”. 
Repeat  for  the  other  three  digits  one  at 
a  time.  Person(s)  with  the  greatest 
number  wins! 

Sample  play 

(Four  digits  spun:  2,  5,  7,  and  3.) 

Player  1  Player  2 

5  J_  1  1  7  2  12 

[Player  2  has  the  greater  number  and 
is  the  winner.] 

While  Player  2  may  have  achieved 
the  greatest  number  in  relation  to  the 
rest  of  the  class,  he  or  she  has  not 
constructed  the  greatest  possible 
number  using  the  digits  2,  5,  7,  and  3. 
Place  value  can  be  enhanced  by  asking 
a  few  directed  questions. 

(a)  Who  obtained  the  greater  number? 
[player  #2] 

(b)  How  do  you  know?  [Because  the  7 
which  represents  7000  is  greater 
than  the  5  which  represents  5000.] 

(c)  What  is  the  greatest  possible 
number  that  could  be  made  from 
the  digits  2,  7,  5,  and  3?  [7532] 

This  game  can  be  effectively  used 
with  the  whole  class.  Many  students 
will  quickly  develop  a  strategy  for  the 
placement  of  the  digits.  For  example,  if 
the  digit  8  is  spun,  it  is  reasonable  to 
place  it  in  the  thousand’s  place.  (The 
assumption  here  is  that  a  9  may  have 
little  chance  of  occurring  on  the  next 
three  spins.)  If  the  digit  2  is  spun,  it 


Place  Value 


One  of  the  deepest  holes  drilled  for  a  gas  well  was 

9583  m. 

Read  as:  “nine  thousand,  five  hundred  eighty-three”. 
Abacus 

Place-value 
chart 


Meaning:  9  thousands,  5  hundreds,  8  tens,  3  ones 
Expanded  form:  9000  +  500  +  80  +  3 


Exercises 


Read  these  numerals. 


Write  numerals  for  each. 

3  thousands,  0  hundreds,  7  tens,  2  ones 
W  3072. 

7.  7  thousands,  9  hundreds,  0  tens,  6  ones 

•  790b 

3000  +  200  +  50  +  6  325b 


11.  6000  +  400  +  0  +  7 


fo407 


six  thousand,  five  hundred  seventeen 
^  fo5/7 

is.  seven  thousand,  four  7004 


6.  8  thousands.  4  hundreds,  5  tens,  0  ones 

8450 

8.  4  thousands,  8  hundreds,  3  tens.  1  one 
4831 

10.  9000  +  0  +  20  +  8  9028 

12.  5000  +  700  +  40  +  0  5740 

14.  two  thousand,  nine  hundred,  sixty-one 


1 4  Place  value  thousands 

should  probably  be  placed  in  the  ten’s 
or  one’s  place. 

USING  THE  BOOK 

The  games  described  in  the  Initial 
Activity  and  in  Activities  1  and  2 
provide  an  understanding  of  the  place- 
value  descriptions  in  the  display  in  the 
student’s  book.  Students  should  note 
that  the  display  illustrates  five  different 
representations  of  the  numeral  9583. 

Exercises  1  to  4  could  be  done 
orally  and  Exercises  5  to  15  assigned  as 
independent  work. 

ACTIVITIES 

1.  Play  a  few  more  rounds  of  “Greatest 
Number”. 

2.  Introduce  students  to  a 
variation  of  the  same  game  —  “Least 
Number”.  The  strategy  and  logic  used 
for  this  game  is  the  reverse  of  “Greatest 
Number”. 

Sample  play 

(Four  digits  spun:  7,  3,  1,  and  0.) 

Player  1  Player  2 

1212  1112 

[Player  1  wins  with  0317  or  317.] 


AWsweRS; 

1.  -Pour  -thousand,  seven  hundred  twenty --P.vi 

2.  three  thousand,  SiXty-twO 

3.  e.iyht  thousand ,  three  hundred  seven 

4.  +iVe  thousand ,  -Loo  hundred  eighty 

The  least  possible  number  is  0137  or 


137. 


3.  Provide  4  decks  of  cards,  each 
deck  a  different  colour,  consisting  of 
the  numerals  from  0  to  9.  Inform 
players  of  the  colour  code,  e.g.,  red 
numerals  are  ones,  blues  are  tens, 
greens  are  hundreds,  blacks  are 
thousands.  Each  player  selects  1  card 
from  each  deck  and  writes  the 
expanded  form  of  the  number  shown, 
draw 


e.g., 


4  7  3  5 


-4000  +  700 


+  30  +  5.  Cards  are  reshuffled  and  the 
next  player  takes  a  turn.  Scoring  can  be 
done  in  a  number  of  ways: 

(a)  Greatest  (or  least)  number  wins. 

(b)  Before  drawing,  a  player  calls  out  a 
place-value  location  and  uses  that 
digit  as  a  score  for  that  round  (e.g., 
in  the  example  above,  “hundreds” 
would  have  scored  “7”). 

(c)  Don’t  return  cards  to  decks  but 
keep  a  running  total  of  correctly 
expanded  numbers.  Greatest  (or 
least)  number  after  3  turns  is  the 
winner. 
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Place  Value 


The  greatest  distance  travelled  in  a  balloon  was 

31 52.46  km. 

( 

Read  as  "three  thousand,  one  hundred  fifty-two  decimal  four  six’". 
Abacus 

Place-value 
chart 


3  i 
i  i  i 


Meaning:  3  thousands,  1  hundred.  5  tens.  2  ones.  4  tenths,  6  hundredths 
Expanded  form:  3000  +  100  +  50  -f  2  -f  0.4  +  0.06 


Exercises 

Read  these  numerals. 


Til 


?T 

■\\\\AA  /#/// 
<&\%\%\%\  /£/s: 


0  5, 


2. 


Or  \ 

'o  \ 

o  \ 

/  CD 

y\ 

\ 

\ 

(P  \ 

/  -C 

3 

0 

9 

2, 

's 

1 

Write  numerals  for  each. 

2  thousands,  4  hundreds.  6  tens,  3  ones,  5  tenths.  8  hundredths 

5.  6  thousands,  0  hundreds,  3  tens,  8  ones,  2  tenths,  5  hundredths 

6.  8  thousands,  5  hundreds,  5  tens,  4  ones,  0  tenths,  6  hundredths 

7.  5  thousands,  9  hundreds,  0  tens.  6  ones.  3  tenths.  4  hundredths 


2483.58 
8038.2.5 
8554 .08 
5906.34 


4000  +  200  +  30  +  6  +  0.7  +  0  02 
423b. 72 

10.  8000  +  400  +  0  +  5  4  0.2  +  0.03 
_ 840,5.23 _ 


9.  6000  +  0  +  50  +  3  +  0.9  +  0.04 
8053.84- 

11.  5000  +  600  +  20  4  9  +  0  +  0.08 
_ 5829.03 _ _ _ 


Place  value:  thousands  to  hundredths  1  5 


ANSWERS:  - 

1.  se'ie.n  -thousand,  -fcujo  hundred  ■flue.  Aex-irriol  -four  six 

2.  4uoo  tKou^and,  rune,  hundred  fi-Cty  -  4-hre.e  3ec.i«waA  seven  five 

3.  -three  thousand ,  ninety --tuvo  deomai  -Cioe.  one 


ACTIVITIES 

1.  Students  might  enjoy  playing 
“Greatest  Number  —  Least  Number” 

(as  described  on  page  14  of  the  teaching 
notes).  In  this  case,  six  spaces  would  be 
required  with  the  decimal  point 
included. 


2.  Use  the  overhead  spinner  to 
play  the  game  “Make  5000”.  Spin  the 
spinner  6  times,  stopping  after  each 
spin  to  allow  students  to  place  the 
indicated  digit  in  any  of  the  unused 
spaces.  The  winner  is  that  player(s)  who 
is  closest  to  5000. 

Sample  play 

(Six  digits  spun:  3,  3,  0,  8,  6,  and  5.) 

Player  1  Player  2 

5633.80  5  3  8  3  .  0  6 

[Player  2  is  closer  to  5000.] 


Variations: 

(a)  Each  player  calculates  his  or  her 
score  by  finding  the  difference 
between  5000  and  his  or  her  own 
number. 

Player  1 

5633.80  -  5000  =  633.80 
Player  2 

5383.06  -  5000  =  383.06 
Lowest  total  score  after  five  rounds 
wins  the  game. 

(b)  Play  “Make  1000”  or  “Make  3000”. 
Reduce  the  number  of  spins  by  one 
and  play  “Make  500”. 


OBJECTIVE 

To  consolidate  place-value  skills  from 
thousands  to  hundredths 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

abacus 

BACKGROUND 

The  display  on  this  student  page  follows 
from  the  one  on  page  14  and  attempts 
to  show  five  major  representations  of  a 
decimal. 

1.  Reading  and/or  writing  Note  that 
along  with  “decimal  four  six”  as  in  the 
example,  “point  four  six”,  and  “and 
forty-six  hundredths”  are  considered 
equally  acceptable. 

2.  Abacus  This  is  a  symbolic  model  in 
“concrete  form”. 

3.  Place-value  chart  The  place-value 
chart  demonstrates  nicely  the 
exponential  nature  of  our  base  10 
system. 

4.  Meaning  The  meaning  is  provided 
for  each  digit  in  the  decimal. 

5.  Expanded  form  This  demonstrates 
the  additive  nature  of  place  value 
through  expansion. 

SUGGESTIONS 

Initial  Activity  Though  the  abacus  is  a 
concrete  model  (or  semiconcrete  if  used 
in  picture  form),  it  is  also  highly 
symbolic.  You  may,  therefore,  wish  to 
spend  some  time  demonstrating  its  use. 
For  example,  there  are  not  three 
thousand  beads  on  the  thousand’s  wire, 
but  rather  a  representation  —  three  “1 
thousand”  beads.  Indicate  the  decimal 
point  on  the  abacus  by  using  magic 
marker  or  a  dot  of  coloured  paper. 

Write  two  or  three  numbers  on  the 
chalkboard  and  ask  student  volunteers 
to  represent  each  number  on  the  abacus. 

You  may  want  to  briefly  review  the 
place  value  of  money  in  which  dimes 
represent  tenths  and  pennies  represent 
hundredths. 

USING  THE  BOOK 

Read  through  the  display  in  the 
student’s  book  together.  Be  sure  to 
emphasize  that  one  number  (i.e., 

3152.46)  is  shown  or  stated  six  ways. 

(See  Background.) 

Exercises  1  to  3  could  be  done 
orally.  When  Exercises  4  to  1 1  are 
completed,  students  could  be  asked  to 
read  the  numbers  aloud. 
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OBJECTIVE  Car  Auction 

To  add  and  subtract  decimals  from  ten 

thousand’s  to  hundredth’s  place  Mr.  Ferguson  buys  used  cars  at  the  auction. 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  137. 
CALC.  W/BK  —  24,  47. 


RALLY  BLAZER 
$3485.99 


EAGLE  MARK  IV 
$5568.49 


What  is  the  total  cost  of  both  cars?  What  is  the  difference  in  price? 


Add.  $3485.99 
+  5568.49 


$5568.49  Subtract. 
-3485.99 


SUGGESTIONS 

Initial  Activity  Encourage  students  to 
bring  in  new  and  used  car  ads  from 
newspapers  and  other  sources.  Permit 
students  to  read  orally  the  numbers  in 
the  ads  (both  in  “money”  form  and  in 
“decimal”  form).  Use  this  data  or  the 
example  provided  in  the  display  in  the 
student’s  book  to  reinforce  the  addition 
algorithm.  Stress  the  idea  of  placement 
of  the  addends  and  the  process  of 
regrouping. 

USING  THE  BOOK 

Read  through  the  display  in  the 
student’s  book  together.  You  may  wish 
to  demonstrate  the  addition  and 
subtraction  calculations  on  the 
chalkboard  to  show  how  $9054.48  and 
$2082.50  were  obtained.  Draw  the 
pupils’  attention  to  the  relationship 
between  “total”  and  “add”,  and 
between  “difference”  and  “subtract”. 

The  answers  for  Exercises  1  and  5 
are  provided  in  the  back  of  the 
student’s  text.  You  may  wish  to 
complete  these  two  exercises  orally. 
Caution  the  students  to  watch  for  the 
signs  in  Exercises  9  to  16. 


$9054.48  $2082.50 

The  total  cost  is  $9054.48.  The  difference  in  price  is  $2082.50. 


Exercises 

Add. 


dfc  $2753.59 

2. 

$3718.09 

3. 

$6172.80 

4. 

$1543.26 

W  +1248.99 

+  5272.49 

+  3086.45 

+  6177.38 

$4TnJZ358T 

$  8W075H 

$4559,35 

$>TT2r0:sr 

Subtract. 

ill  $7302.55 

6. 

$8394.57 

7. 

$9862.53 

8. 

$4300.61 

-3728  29 

-1648.92 

-5481.16 

-1648.75 

$35 T47H5 

$  6745;  65 

$4387.37 

$2757.87 

Perform  these  operations. 

9.  5358.43 

10. 

4681.25 

11. 

6172.83 

12. 

4552.60 

+  2627.92 

-2814.75 

+  3086.14 

-1373.40 

798535 

T5B6750 

9558797 

37797277 

13.  3094.28 

14. 

8062.15 

15. 

5000.03 

16. 

4064.33 

+  1870.63 

-3140.75 

+  2850.87 

-1688.52 

4T64.TT 

49  27.40 

7853.90' 

2373789 

1  6  Addition  subtraction  of  decimals,  thousands  to  hundredths 


ACTIVITIES 

1.  Using  newspaper  ads,  select  the  best 
buy  from  a  particular  car  lot.  Students 
might  select  a  set  of  ten  or  more  prices 
and  put  them  in  order  of  value  from 
least  to  greatest  (to  reinforce  place 
value  and  comparison  of  numbers). 
Also,  students  could  develop  their  own 
problems  from  the  data. 

2.  Using  the  menu  from  a  local 
restaurant,  treat  yourself  to  a  meal  of 
your  choice!  Find  the  total  cost  of  the 
meal. 

3.  Challenge  students  with  the 
“Baffling  Boxes”. 


How  many  different  ways  can  these 
nine  boxes  be  arranged  in  3  stacks  of  3 
so  that  no  box  has  a  number  smaller 
than  its  own  below  it  or  to  the  right  of 
it? 

[There  are  42  combinations.  Hint:  The 
numbers  1  and  9  are  always  in  the 
same  position.] 


16 


ACTIVITIES 

1.  At  random  choose  four  or  five 
I  numbers  appearing  in  the  newspaper. 
Have  students  put  them  in  order  from 
least  to  greatest. 

12.  Have  students  investigate  the 
used  car  section  of  the  newspaper.  Find 
each  of  these. 

.  (a)  a  car  which  costs  less  than  $2000.00 

(b)  a  car  which  costs  more  than 
$5000.00 

(c)  2  cars  which  cost  the  same 

1(d)  the  car  which  costs  the  most  and  the 
car  which  costs  the  least,  then 
calculate  the  difference  in  price 
(e)  5  cars  or  trucks  of  the  same  year. 


Place  the  prices  in  order  from  least 
to  greatest. 

3.  Play  the  game  “Greater  Than” 
(for  2  players).  Using  40  file  cards  (or 
blank  playing  cards),  write  one 
randomly  assigned  number  between  99 
and  9999  on  each  of  the  40  cards. 
Examples 

159.14  308.5  6799.8  4001.77 

(a)  Place  the  40  cards  face  down.  Each 
player  draws  1  card. 

(b)  The  player  with  the  greater  number 
claims  both  cards. 

(c)  Play  continues  until  all  the  cards  are 
claimed.  The  winner  is  that  player 
with  the  most  cards. 


OBJECTIVE 

To  compare  decimals  using  the  symbols 
=,  >,  or  < 

PACING 

Level  A  1-15 
Level  B  4-17,  20 
Level  C  1-10,  16-20 

SUGGESTIONS 

Initial  Activity  Consider  using  the 
display  in  the  student’s  book  to 
introduce  the  procedure  for  comparing 
one  number  to  another.  In  some  cases, 
students  understand  the  procedure  and 
the  relative  value  of  the  numbers,  but 
are  confused  as  to  which  symbol 
properly  represents  the  relationship. 

You  might  help  students  develop  a 
“trick”  to  help  them.  For  example, 
“The  alligator’s  mouth  always  opens 
towards  the  larger  number.” 

48  <59  13  >6 

USING  THE  BOOK 

Clarify  for  the  students  what  is  being 
demonstrated  at  the  top  of  the  pupil 
page: 

(a)  3524.06  is  being  compared  to 
3524.84  to  find  which  is  the  greater 
number; 

(b)  the  numbers  are  rewritten  in 
simplified  expanded  form,  i.e.,  “3 
thousands  5  hundreds  . . 

(c)  decimal  places  are  aligned; 

(d)  the  thousand’s  number  of  each  is 
compared,  followed  by  the  hundred’s 
number  of  each,  and  so  on.  Emphasize 
why  3524.06  is  less  than  3524.84. 
[because  it  has  0  tenths  compared  to  8 
tenths] 

Complete  Exercises  1,  6,  and  11 
orally.  Point  out  that  the  task  is  made 
easier  by  rewriting  the  two  numbers  so 
that  decimal  points  are  aligned.  You 
may  wish  to  complete  Exercises  2,  7, 
and  12  orally  as  well.  The  answers  for 
these  are  at  the  back  of  the  student’s 
text. 

Exercises  16  to  20  require  a  good 
understanding  of  decimals  and  place 
value. 
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OBJECTIVES 

To  locate  data  from  a  chart  and  use  it 
to  solve  problems 
To  solve  2-step  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

(Refer  to  notes  below.) 

RELATED  AIDS 

HMS  — DM3. 

BFA  PROB.  SOLVING  LAB  II  — 11. 

SUGGESTIONS 

Initial  Activity  You  might  like  to 
discuss  the  two  objectives  of  this  lesson 
with  the  students.  Data  are  not  always 
found  directly  within  the  stated 
problem  and  often  they  must  be  found 
elsewhere  (in  this  case,  the  data  chart). 
Clarify  the  terms  used  in  the  data 
chart:  “wing  span”,  “cruising  speed”, 
and  so  on.  Also  discuss  the  fact  that 
some  problems  require  more  than  1 
step  for  their  solution.  Below  is  a 
suggested  problem-solving  format  for  2- 
step  problems. 

Problem 

There  were  250  passengers  on  the  air¬ 
plane  when  it  left  Montreal.  At 
Toronto,  37  passengers  got  on.  At 
Calgary,  53  passengers  got  off.  The 
remaining  passengers  flew  to 
Vancouver. 

(a)  How  many  passengers  were  on  the 
airplane  when  it  left  Toronto  for 
Calgary? 

(b)  How  many  passengers  were  on  the 
airplane  when  it  left  Calgary  for 
Vancouver? 

Format 

(Answers  to  Professor  Q’s  four 
questions  are  usually  done  mentally.) 


Airplanes 

Smoothf light  301  Stratosphere  747 


28.62  m 
28.34  m 
11.31  m 
830  km  h 
10  670  m 
2350  km 
90 


Length 
Wing  Span 
Height 

Cruising  Speed 
Maximum  Altitude 
Maximum  Range 
Seating  Capacity 


19  31  m 
914  km/h 
13  722  m 
1 0  200  km 
361 


Exercises 


Remember  Professor  Q's  four  questions.  ^ 


1.  The  Smoothflight  301  is  parked  behind  a  Stratosphere  747  in  the  hangar. 

How  long  must  the  hangar  be?  77./ 5  m 

2.  How  much  higher  can  the  747  fly  than  the  301?  3052  m 

3.  Which  plane  holds  more  passengers,  the  Stratosphere  747  or  the  Smoothflight  301? 

How  many  more?  £7/  S-tratospWe  747 

4.  Pilot  Sam  Stevens  flew  5218  km,  then  he  flew  2045  km. 

How  many  kilometres  did  he  fly  altogether?  7afo3  km 

5.  There  are  259  passengers  on  the  Stratosphere  747 
How  many  empty  seats  are  there?  102. 


1  8  Problems:  addition,  subtraction 


Computation 


(a)  250  +  37  =  287  250 

There  were  287  passengers  +  37 
on  the  airplane  when  287 

it  left  Toronto. 

(b)  287-53  =234  287 

There  were  234  passengers  -  53 
on  the  airplane  when  234 

it  left  Calgary. 


18 


9. 


10. 


*11. 


I  Some  problems  have  2  or  more  parts,  j 
| _  Read  each  problem  carefully. _ I 

The  distance  from  Montreal  to  Honolulu  is  7917  km.  55bT  Km 

How  many  kilometres  more  Is  this  distance  than  the  maximum  range  of  the  Smoothflight? 
How  many  kilometres  less  is  this  distance  than  the  maximum  range  of  the  Stratosphere? 

22.63  Km 

The  Smoothflight  and  Stratosphere  are  parked  side  by  side. 

What  is  their  total  width?  87.94  m 

Will  they  fit  side  by  side  in  a  hangar  that  is  95.3  m  wide?  jes 
Mount  Everest  is  8840  m  high. 

How  much  higher  can  the  Smoothflight  fly?  / 830  m 
How  much  higher  can  the  Stratosphere  fly?  4-882.  m 

As  a. safety  check,  test  pilot  Craig  Roberts  flew  the  Smoothflight  to  its  maximum  range. 

Then  he  flew  the  Stratosphere  to  its  maximum  range. 

How  many  kilometres  did  he  fly  altogether?  12.  5S0  Km 

The  hangar  door  at  Montgomery  Airport  is  1 5.82  m  high. 

Which  plane  would  fit  through  the  door?  Smoo-thfl'^Vvt  301 
How  much  higher  is  the  door  than  the  plane?  4.51  m 

There  were  326  passengers  on  the  Stratosphere  747  when  it  left  Vancouver  Airport. 

At  Calgary.  1 59  passengers  got  off 
At  Regina.  78  passengers  got  on 

How  many  passengers  were  on  the  plane  when  It  left  Regina?  2.45 
How  many  empty  seats  were  there?  lib 


BRAINTICKLER 

Put  these  blocks  in  the  right  order, 
then  write  the  numeral. 


ones 


9  hundredths 

L 


S  2874-.  3  9 


2  -step  problems  19 


USING  THE  BOOK 

If  necessary,  review  Professor  Q’s  four 
questions  as  outlined  on  page  4  of  the 
pupil  text  and  in  the  Chapter  Overview 
for  this  chapter.  Read  through  the  word 
problems  together  to  be  certain  that 
vocabulary  does  not  impede  the 
students. 

Assign  the  exercises. 

ACTIVITIES 

1.  Obtain  airline  brochures  from  a 
travel  agency.  Students  might  enjoy 
calculating  the  cost  of  a  flight  to  a  city 
or  country  of  their  choice. 

2.  Students  could  use  the  data 
from  the  brochures  to  develop  their  own 
word  problems.  These  problems  could 
be  added  to  the  class  collection  for 
immediate  extra  practice  or  they  could 
be  used  at  a  later  time. 

3.  Students  who  have  flown  on 
commercial  airlines  might  be  willing  to 
share  some  of  their  experiences  with  the 
class. 

4.  Some  students  might  like  to 
investigate  the  exchange  rates  between 
the  Canadian  dollar  and  foreign 
currencies. 
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Telephones 


In  1976  the  city  of  Halifax  had  135  219  telephones. 

Read  and  write  as:  "one  hundred  thirty-five  thousand,  two  hundred  nineteen’ 

Place-value  chart: 


Meaning:  1  hundred  thousand.  3  ten  thousands,  5  thousands,  2  hundreds,  1  ten,  9  ones 
Expanded  form:  100  000  +  30  000  +  5000  +  200  +  10  +  9 


Exercises 

i.  Use  the  chart. 


City 

Number  of  Telephones 

Calgary 

352  967 

Edmonton 

329  239 

Read  these  numbers. 

Hamilton 

199  119 

Kitchener 

109  654 

London 

165  435 

Ottawa 

417  377 

Write  these  on  a 

Quebec  City 

252  835 

place-value  chart. 

Regina 

105  655 

Vancouver 

417  372 

Victoria 

130  049 

Write  these  in  expanded  form. 

Windsor 

118  820 

then  in  words. 

Winnipeg 

372  822 

2.  Which  city  in  the  list  has  the  , 

Ottawa 

(a)  greatest  number  of  telephones?  (b)  fewest  number  of  telephones?  Regina 
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Place  value:  hundred  thousands 


OBJECTIVE 

To  develop  place  value  to  hundred 
thousands 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

See  the  city  names  as  listed  in  the 
chart  in  Exercise  1. 

RELATED  AIDS 

CALC.  W/BK  — 31. 

SUGGESTIONS 

Initial  Activity  As  an  introduction  to 
this  lesson,  you  may  want  to  discuss 
with  students  the  various  ways  people 
communicate,  e.g.,  telephone,  radio, 
TV,  satellite,  telegraph,  etc.  Invite  a 
person  from  your  local  telephone 
company  to  talk  to  students  and  to 
provide  data.  This  data  could  be  used 
initially  to  enhance  the  place-value 
chart  illustrated  in  the  display,  and 
later,  to  develop  word  problems. 

USING  THE  BOOK 

Investigate  with  students  the  pattern 
development  in  the  place-value  chart  in 
the  display  in  the  student’s  book.  This 
would  help  to  emphasize  the 
consistency  of  our  number  system. 


Mathematicians  have  assigned 
periods  to  each  set  of  three  digits. 
These  periods  can  assist  students  in 
reading  and  writing  numbers. 

Thousand’s  One’s 

Period  Period 

247  314 

This  number  is  read  as  “two  hundred 
forty-seven  thousand ,  three  hundred 
fourteen”. 

Before  assigning  the  exercises,  you 
might  ask  students  to  read  orally  the 
numbers  listed  in  the  “Number  of 
Telephones”  column  as  a  form  of 
practice. 

The  exercises  can  be  put  in  even 
wider  context  if  a  map  of  Canada  is 
available  for  locating  the  various  cities 
listed. 


ACTIVITIES 

1.  Some  students  might  like  to  explore 
the  cost  of  a  10  min  telephone  call  from 
their  town  or  city  to  a  city  in  a  foreign 
country. 

2.  Have  a  group  of  students  find 
their  family  names  in  the  telephone 
book.  Have  them  select  40  numbers  at 
random  on  that  page  and  add  the  last 
two  digits  of  each  number. 

Examples 

578-632^5  -2  +  5  =  7 
571-408^6  -  8  +  6  =  14 
Have  students  record  their  results.  Do 
some  numbers  occur  more  often  than 
others?  Results  could  be  illustrated  in  a 
simple  bar  graph. 

3.  Play  the  game  “Make  a 
Hundred  Thousand”.  Draw  a  simple 


place-value  chart  as  follows.  Roll  an 
ordinary  die  seven  times.  After  each 
roll,  place  the  number  showing  in  one 
of  the  two  columns.  The  object  of  the 
game  is  to  make  a  sum  as  close  to  one 
hundred  thousand  as  possible. 

Sample  Play 


Rolls 

Ten  Thousands 

Thousands 

1 

6 

2 

2 

3 

1 

4 

5 

5 

3 

6 

4 

7 

1 

7  ten  thousands  +15  thousands  = 
70000  +  15000  =  85000 
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More  Telephones 


Calgary  has  352  967  telephones. 
Vancouver  has  417  372  telephones. 
How  many  telephones  altogether? 


Ottawa  has  417  377  telephones. 
Hamilton  has  199  119  telephones. 

How  many  more  telephones  in  Ottawa? 


Add.  352  967 
+  417  372 

770  339 


Subtract. 


417  377 
-199  119 

218  258 


Exercises 

Add. 


• 

424  155 

2. 

337  183 

3. 

517  687 

4. 

209  495 

+  319  268 

+  164  772 

+  172  833 

+  427  812 

5. 

743  423 
436  61 1 

6. 

5  01  955 
100  539 

7. 

690  520 
226  653 

8. 

637  307 
340  908 

+  352  967 

+  314  924 

+  705  465 

+  186  529 

9. 

7  8  7  578 

191  982 

10. 

4| 5  4 63 
470  791 

11. 

43 2  /  /  0 

112  492 

12. 

527  437 
523  407 

+  245  438 

+  133  221 

+  759  066 

+  280  817 

437  4-20 
Subtract. 

6040/2 

67/  558 

804  224 

• 

388  622 

14. 

333  412 

15. 

654  006 

16. 

407  214 

-109  357 

-198  802 

-187  417 

-148  506 

17. 

278  265 
500  073 

18. 

134  6/  0 
871  046 

19. 

466  589 
622  471 

20. 

258  708 
53?  281 

-296  523 

-328  528 

-301  851 

-217  904 

21. 

203  SSO 
716  075 

22. 

542  518 
365  681 

23. 

3  20  (20 
500  003 

24. 

315  377 
624  1 18 

-342  829 

-118  454 

-125  417 

-261  573 

373  24b _ 

247  227 _ 

_ 374  586 _ 

.362  .545 

Addition,  subtraction.  6'digit  numbers  21 


ACTIVITIES 

1.  Play  the  game  “Make  a  Hundred 
Thousand”  as  described  on  page  20  of 
the  teaching  notes. 

2.  Provide  extra  subtraction 
practice  by  introducing  students  to 
“6174”. 

(a)  Have  each  student  choose  any  4- 
digit  number,  e.g.,  4258. 

(b)  Arrange  the  digits  to  make  the 
greatest  and  least  possible  numbers, 
then  subtract. 

8542 

-2458 

6084 

(c)  Repeat  step  (b)  with  the  new 
number.  Within  7  cycles,  the 
number  “6174”  will  appear  if  no 
errors  have  been  made.  This  means, 
of  course,  that  this  activity  is  self¬ 
checking. 

8542  ^V8640  4$^  8721  7641 

-2458  g]  -0468  £  /  -1278  - 1467 

6084  ^  8172^  7443  6174 


Note  that  the  cycle  will  not  continue 
past  6174  because  the  number 
merely  repeats  itself. 

(d)  Ask  students,  “Did  anyone  reach 
6174  after  4  cycles?  5  cycles? 

6  cycles?”  Have  students  try  other 
4-digit  numbers. 

3.  Challenge  your  students  with 
this  target  practice  puzzle. 


This  target  was  hit  with  6  shots  for  a 
total  score  of  100.  What  were  the  six 
shots? 

[16  +  16  +  17+17  +17  +  17  =  100] 


OBJECTIVE 

To  add  and  subtract  6-digit  whole 
numbers 

PACING 

Level  A  1-8,  13-20 
Level  B  5-12,17-24 
Level  C  1-6,  13-18 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  20. 
CALC.  W/BK  — 32. 

SUGGESTIONS 

Initial  Activity  Review  the  process 
used  for  regrouping  in  addition  and 
subtraction.  Encourage  those  students 
who  are  able  to  handle  the  regrouping 
process  mentally.  Other  students  may 
still  require  the  use  of  “helper 
numbers”. 

USING  THE  BOOK 

As  you  move  about  the  room,  check  the 
answers  for  the  first  two  questions  done 
by  each  student.  If  the  answers  are 
correct,  allow  those  pupils  to  carry  on. 
If  the  answers  of  some  students  are 
incorrect,  you  will  want  to  diagnose  the 
difficulties.  In  some  cases,  lack  of  skill 
with  basic  addition  facts  may  cause 
problems.  Other  students  may  still  be 
unsure  of  the  regrouping  process. 

You  may  want  to  repeat  this 
process  for  the  subtraction  exercises. 
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OBJECTIVE 

To  develop  place  value  to  ten 
millions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

population,  names  of  provinces  as  listed 

SUGGESTIONS 

Initial  Activity  You  may  want  to 
extend  the  pattern  development  of  our 
number  system  as  suggested  on  page  20 
of  the  teaching  notes.  Notice  how  the 
repetitive  pattern  lends  consistency  to 
the  base  10  system. 


Meaning:  2  ten  millions.  2  millions,  9  hundred  thousands. 


9  ten  thousands,  8  thousands,  0  hundreds,  0  tens, 
0  ones 


1 

Alberta 

1  804  000 

7. 

Nova  Scotia 

830  000 

2. 

British  Columbia 

2  481  000 

8 

Ontario 

6  290  000 

3. 

Manitoba 

1  023  000 

9 

Prince  Edward  Island 

1 20  000 

4 

New  Brunswick 

684  000 

10. 

Quebec 

6  224  000 

5, 

Newfoundland 

554  000 

1 1 

Saskatchewan 

929  000 

6 

Northwest  Territories 

40  000 

12 

Yukon  Territory 

19  000 

Exercises 

1.  List  those  provinces  and  territories  with  populations 

(a)  less  than  one  million  (b)  more  than  one  million. 

2.  Read  the  populations  of  the  first  eight  provinces  and  territories  in  the  list. 

3.  Write  the  populations  of  the  last  four  provinces  and  territories  in  the  list  using  expanded  form. 


Also  extend  the  period 
development  as  suggested  on  page  20  of 
the  teaching  notes  to  aid  in  reading 
numbers. 


4.  Write  in  order  from  least  to  greatest  the  populations  of  Newfoundland,  Prince  Edward 

Island,  Saskatchewan.  Nova  Scotia,  and  New  Brunswick,  000 ;  *>84  Ooo; 

 •-   830  000;  929  000 

22  Place  value:  ten  millions 


Million’s  Thousand’s  One’s 

Period  Period  Period 

105  273  118 

This  number  is  read  as:  “One  hundred 
five  million,  two  hundred  seventy-three 
thousand,  one  hundred  eighteen”. 

USING  THE  BOOK 

Have  students  read  orally  the 
populations  of  Canada,  the  provinces, 
and  the  territories  as  listed  in  the  pupil 
display.  If  the  populations  are  read 
aloud,  then  omit  Exercise  2  when 
assigning  the  page. 

ACTIVITIES 

1.  Have  students  locate  the  current 
population  of  Canada  and  compare  it 
to  the  1976  total  shown  on  the  student’s 
page.  Ask,  “Has  the  population 
increased  or  decreased?  By  how 
much?” 

2.  Some  students  may  wish  to 
investigate  the  size  of  populations  of 
nearby  cities  and  towns.  Populations 
could  be  recorded  in  size  from  least  to 
greatest. 


ANSWERS: 

I.  (a)  N euO  Brunswick.,  New-found  land,  Norbh  uisst  Territories  ,  NloJO.  Scot  ia  ,  Prince. 

Edward  Island,  Saskatcbevoan,  Yukon  Territory  .  (b)  Alberto,  Sri-tish  Columbia, 

Manitoba,  Ontario,  Quebec 

3.  I  hundred  -thousands,  2  "ten  -thousands,  O-fchousaads,  O  hundreds,  Otens,  Oones 
b  millions,  2  hundred  thousands,  2-ten  thousands  ,  4  "thousands ,  <5 hundreds,  Otens 
0  ones 

9  hundred  thousands,  2,-ben  Chousa-nds,  3 -thousands  ,  O  hundreds,  Otens,  O  ones 
I  'ten. -thousands,  3 -thousands,  0  hundreds,  Otens,  Oones 

3.  Use  an  almanac  or  encyclopedia 
to  find  the  populations  of  ten  other 
countries.  Compare  those  figures  to  the 
population  of  Canada.  Place  the 
populations,  including  Canada’s,  in 
order  of  size  from  least  to  greatest. 

4.  Play  the  game  “Make  a 
Million”. 

(a)  Using  5  blank  dice,  place  the 
numbers  1,  10.  100,  1000,  10  000, 
and  100  000  —  one  on  each  face  of 
every  die. 

(b)  A  player  rolls  5  dice  and  sums  the 
numbers  showing  on  the  upturned 
faces.  The  sum  represents  the 
player’s  score.  For  example, 

100  000  +  100  000  +  1000  +  10  +  1 
=  201011 

(c)  The  first  person  to  reach  a  million 
wins. 
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Solar  Facts 


Give  the  meaning  of  each  underlined  digit. 

Read  each  number  first. 

i.  Mars  is  about  55  706  000  km  from  Earth. 

(a)  5  means  5  millions.  {bj  6  means  ■  .  (o -thousands 

Earth  is  about  149  731  000  km  from  the  sun.  4 -ten  millions  1  hundred  -tVoasandls 


Jupiter  has  a  diameter  of  1 42  807  km.  2.  -thousands  ,  7  ones 

It  takes  Pluto  about  266  820  h  to  make  one  revolution  around  the  sun.  £  hundred  thousands, 

8,  hundreds 

Venus  is  about  4^1  860  000  km  from  Earth.  I  ml lllon  ,  G-ten  tV.ousands 
Mercury  is  about  57  960  000  km  from  the  sun.  5  ten  millions,  8  hundred  thousands 

7.  The  diameter  of  Saturn  including  the  rings  is  185  762  km  I  'hundred  tW)usaj\ds,  ^tens 

8.  It  would  take  about  1  787  040  min  for  a  spaceship  to  travel  from  Earth  to  Saturn.  I  million 

~  8  ten  thousands 

9.  Jupiter  is  about  779  240  000  km  from  Earth.  7  hundred  millions,  ^millions 


ACTIVITIES 

1.  Prepare  “Puzzle  Plates”,  examples 
of  which  are  shown,  using  paper  pie 
plates  cut  in  jig-saw  fashion. 


Place  value  hundred  millions 


Pupils  are  required  to  use  their 
knowledge  of  expanded  notation  and 
place  value  to  reassemble  the  plates. 
The  task  can  become  quite  challenging, 


OBJECTIVE 

To  provide  practice  with  place  value  up 
to  hundred  millions 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  As  an  introduction  to 
this  lesson,  you  may  want  to  place  a 
number  of  library  books  and  magazines 
around  the  room  which  deal  with  space, 
astronomy,  satellites,  the  solar  system, 
and  so  on.  You  may  want  to  discuss 
with  students  the  vast  distances 
involved  in  space  and  talk  about  the 
fact  that  many  of  us  have  some 
difficulty  in  “getting  a  feel  for”  a 
distance  of  55  000  000  km.  Scientists 
often  use  an  analogy  to  help  put  the 
size  of  a  number  (or  a  distance)  into 
some  kind  of  perspective. 

Example 

The  distance  from  Earth  to  Mars  is 
about  55  706  000  km. 

If  you  rode  your  bicycle  nonstop  at 
20  km/h,  it  would  take  you  2  785  300  h 
to  get  to  Mars  or  about  318  a! 

USING  THE  BOOK 

Be  sure  that  students  understand  that 
23  they  are  to  give  the  value  of  the 
underlined  digits  only.  Encourage 
students  to  work  through  this  exercise 
without  reference  to  a  formal  place- 
value  chart. 


especially  when  the  pieces  of  4  or  5 
plates  are  mixed  together. 

2.  Some  students  who  are 
interested  in  space  and  our  solar  system 
might  investigate  other  interesting  facts. 
These  facts  could  be  reported  to  the 
class. 

3.  Some  students  might  wish  to 
investigate  units  of  measurement  used 
by  scientists  to  describe  distances  in 
space,  e.g.,  light  year  and  parsec. 


23 


OBJECTIVE 

To  develop  place  value  to  thousandths 

PACING 

Level  A  1-5,  then  odd-numbered 
exercises 

Level  B  1-5,  then  even-numbered 
exercises 

Level  C  1-5,  then  last  two  questions 
in  each  row 

SUGGESTIONS 

Initial  Activity  This  would  be  an 
appropriate  time  to  review  and 
consolidate  place-value  skills  for  tenths 
and  hundredths.  As  you  introduce 
thousandths,  you  may  want  to  use  the 
“Base  10  Butterfly”  which  illustrates 
the  symmetrical  aspect  of  our 
numeration  system. 


Thousand  ths 


Consider  the  number  46.352. 


Read  as:  ‘  forty-six  decimal  three  five  two” 
or 

"forty-six  and  three  hundred  fifty-two  thousandths” 


Place-value  chart: 


Meaning:  4  tens,  6  ones,  3  tenths,  5  hundredths,  2  thousandths 
Expanded  form:  40  +  6  +  0.3  4-  0.05  4-  0.002 


Exercises 

Read  these  numbers. 

1.  0.001  2.  14.024 


3.  85.006 


4.  36.029 


5.  68.124 


Draw  a  place-value  chart  and  place  each  number  on  the  chart. 
6.  16.043  7.  75.307  e.  12.754  9. 

Write  the  meaning. 

11.  46.352  12.  60.483  13.  18.046  14. 

Write  in  expanded  form. 

16.  26.013  17.  39.005  18.  40.172  19. 

Write  the  value  of  each  underlined  digit. 

21.  37.92  4  22.  43.2  7  5  23.  80.47  1  24. 


50.197 

37.509 

83.505 

29.606 


10.  63.002 

15.  71.008 

20.  61.541 

25.  72.093 


USING  THE  BOOK 

Emphasize  that  46.352  is  indicated  in  6 
different  ways  in  the  display  at  the  top 
of  the  student’s  page.  Ask,  “Can  you 
find  the  6  ways?”  [i.e.,  46.352;  forty-six 
decimal  three  five  two;  forty-six  and 
three  hundred  fifty-two  thousandths; 
place-value  chart;  the  meaning  as  4 
tens,  6  ones,  etc.;  expanded  form] 
When  the  6  ways  have  been  identified, 
you  may  wish  to  repeat  the  demonstra¬ 
tion  using  other  numbers. 

Complete  Exercises  1  to  5  orally. 
For  Exercises  6  to  25,  be  certain  that 
the  students  are  familiar  with  the 
accepted  answer  format. 

ACTIVITIES 

See  the  numerous  place-value  activities 
on  teaching-note  pages  11,  13,  14,  15, 
20,  and  23.  Modify  them  to  suit  this 
page  (i.e.,  to  thousandths)  and  the 
needs  of  the  class. 


24  Place  value,  thousandths 

ANSWERS'. 


II.  4-  -tex\s  (  bones,  3-tan-tKs,  S  Hundredths,  2.  tWousorA^bS 
12..  fateras  O  ones.,  4-ten-ths,  8  huuvW&i-fcWs,  3thousan4tWs 
(2>-  /  ,  8  S,  Ote.ntV>s ,  4- bt*.ndlre«J-fc.Vi5,  b  t.Wou.sar\<itKs 

1 4".  3  texts,  7  ones,  £> Le.r>tV->s,  O  huf'idic-edtA'iS,  R  ■fc.bousa.rtcl-fcViS 
15.  7-tenS,  loht,  O-fcervLWs ,  O Iry^dred-tViS ,  8-bWo«A.sa-<v)Lbs 

lb.  20 +■  b  +  O.OI  f  0.003  IT.  30+9  40.005 

18.  40  +  0.1  +  0.07  +0.002.  14.  80+3  +  0.5  +  O.OOS 

£0.  bO  f/  +0.5  +0.04-  +  0.001  21.  2.  burxdiradltVtS 

32.  5  -kWousa.nd-tWs  23.  4 -tenths  24.  2  tens  25.  3  tWovxsa.«\cltV\s 


EXTRA  PRACTICE 

1.  Write  each  number  in  a  place-value 
chart. 

(a)  21.361  (b)  44.986  (c)  83.225 

(d)  11.056  (e)  72.227 


2.  Write  the  meaning  and  expanded 
form  of  each. 

(a)  16.651  (b)  31.556  (c)  62.944 
(d)  29.207  (e)  44.947 

3.  Write  the  value  of  each  underlined 
digit  in  Exercises  1  and  2. 
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Fascinating  Facts! 


The  "Jet  Car”  covered 

1  km  in  3.542  s. 

Meaning: 

3  ones,  5  tenths.  4  hundredths, 

2  thousandths 


t(\ 


An  earthworm  would  cover 
the  same  distance  in 
1  256  347  s. 

Meaning: 

1  million,  2  hundred 
thousands,  5  ten  thousands, 
6  thousands,  3  hundreds, 

4  tens,  7  ones 


fifty-six  thousand,  three 
hundred  forty-seven”. 


Exercises 

Use  one  of  the  forms  to  express  each  of  the  following  numbers.  Aosvoars  will 

1.  Your  heart  will  beat  about  1  620  000  times  in  fifteen  days.  VQ,r)j  • 

2.  A  sheet  of  paper  is  about  0.05  mm  thick. 

3.  The  oldest  moon  rocks  brought  back  by  the  Apollo  crew  are  about  4  720  000  a  (years)  old. 


4.  The  shortest  millipede  is  about  0.023  cm  long. 

5.  The  “Beatles”  rock  group  sold  about  545  000  000  records. 

6.  The  earth  travels  around  the  sun  at  a  rate  of  107  290.4  km/h. 


Place  value:  hundred  million  to  thousandths  25 


OBJECTIVE 

To  consolidate  place  value  from 
millions  to  thousandths 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

earthworm,  heart,  Apollo  crew, 
millipede 

RELATED  AIDS 

HMS  — DM4. 

SUGGESTIONS 

Initial  Activity  You  may  wish  to 
discuss  with  your  students  the  need  in 
today’s  world  to  have  access  to,  and  the 
ability  to  work  with,  large  and  small 
numbers.  The  Guinness  Book  of  World 
Records  and  the  World  Almanac  are 
two  sources  which  provide  an  amazing 
fund  of  numbers,  including  distances 
between  galaxies  to  measurements  of 
molecules.  In  addition,  these  books 
contain  records  and  facts  that  many 
students  find  intriguing.  Before 
assigning  the  exercises,  you  might  have 
some  “amazing  facts”  ready  to  discuss 
with  your  students.  This  approach 
might,  in  a  limited  way,  put  the 
number  values  into  perspective. 


USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil’s  page  together.  Emphasize 
the  difference  in  speed  between  the  car 
and  the  earthworm.  Point  out  that  both 
numbers,  1  256  347  and  3.542,  have 
been  placed  in  the  same  place-value 
chart. 

Read  through  the  exercises 
together.  Have  the  students  express  the 
numbers  in  each  statement  in  one  (or 
all)  of  the  forms  listed  in  the  display 
(i.e.,  meaning,  in  a  place-value  chart,  or 
as  it  would  be  read). 


ACTIVITIES 

1.  Many  place-value  games  and 
activities  have  been  listed  in  the 
teaching  notes  on  pages  11,  13,  14,  15, 
20,  and  23. 

2.  Provide  pupils  with  blank  paper 
and  a  spinner  numbered  from  0  to  9. 
Players  write  a  12-digit  number  on  the 


blank  paper.  When  each  player  has  a 
personal  number  (and  can  read  it 
aloud),  one  player  uses  the  spinner  to 
make  a  12-digit  “trump”  number. 
Players  compare  their  numbers  to  this 
trump  number  by  using  the  process 
introduced  on  page  17  of  the  teaching 
notes.  The  player  with  the  closest 
number  wins  the  round. 
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Pharmacist 


OBJECTIVE 

To  solve  word  problems  involving 
addition  and  subtraction 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  22,  24. 

BFA  PROB.  SOLVING  LAB  11—27. 
CALC.  W/BK  — 9. 

SUGGESTIONS 

Initial  Activity  Use  the  description  of 
a  pharmacist  in  the  Career  Awareness 
section  of  the  Chapter  Overview  as  a 
basis  for  discussion  with  the  class.  You 
may  also  wish  to  display  Professor  Q’s 
steps  to  problem  solving  on  a  bulletin 
board  for  reference  while  completing 
this  page. 

USING  THE  BOOK 

If  necessary,  review  the  format  you  have 
established  for  problem  solving.  If  you 
have  not  already  done  so,  see  the 
Chapter  Overview  notes  with  regard  to 
problem  solving  at  the  beginning  of  this 
chapter. 

Note  that  in  Exercises  6  and  7, 
there  is  surplus  information;  that  is, 
information  not  required  to  solve  the 
problem  is  included. 


1.  The  pharmacist  counted  780  cold  tablets  in 
one  container  and  495  in  another. 

How  many  cold  tablets  are  there  altogether?  1275 

2,  The  pharmacist  filled  two  prescriptions 
for  Mrs.  Finley. 

One  cost  SI 8.95;  the  other  cost  $12.49 
What  was  the  total  cost?  £  31.44- 


3.  Green  pills  cost  $12.25  a  bottle. 

Red  pills  cost  $8.69  a  bottle. 

How  much  more  do  the  green  pills  cost?  $  3.5b 

4.  There  were  3756  tubes  of  toothpaste  sold  the  first  year  that  the  drugstore  was  open. 
During  the  second  year,  4654  tubes  were  sold.  There  were  2065  tubes  sold  in  the  third 
year  and  4507  tubes  sold  during  the  fourth  year. 

How  many  tubes  of  toothpaste  were  sold  during  the  four  years?  14-  782. 

5.  The  pharmacist  ordered  some  bottles  of  baby  oil  for  SI 27.60,  some  tins  of  baby 
powder  for  S1 18.90,  and  some  baby  food  for  $358.28. 

What  was  the  total  cost?  4  b04-.  7  8 

6.  A  display  holds  320  boxes  of  ‘‘Super  Stick''  band  aids. 

There  were  176  boxes  sold. 

One  box  costs  $1.19. 

How  many  boxes  are  left  in  the  display?  14-4- 


7.  The  "Home  ‘n  Car”  first  aid  kit  cost  $41 .35  last  week. 
It  is  now  on  sale  for  $25.99. 

There  are  only  12  kits  on  the  shelf. 

What  is  the  difference  in  price?  $  IS.  3b 

26  Problems:  addition,  subtraction 


ACTIVITIES 

1.  Help  students  begin  to  write  their 
own  pharmacist  word  problems  by 
supplying  cards  such  as  the  following. 


Ms.  Carter  ordered  $75.00 

worth  of _  . 

She  also  ordered  $65.50 

worth  of _ . 

How  much  did  the  order  cost? 


Mr.  Harris  ordered 

boxes 

of 

He  also  ordered 

boxes 

of 

How  many  more  boxes  of 

did  he  order? 

Mr.  Park  bought  $3.75  worth  of 
shaving  cream  and  razor  blades. 
Ms.  Hill  bought  $3.99 
worth  of  shampoo. 

_ 9 


The  three  cards  are  listed  in  order  of 
difficulty.  Each  card  becomes 


increasingly  more  challenging  to 
complete  because  more  information  is 
required  in  order  for  each  pattern  to 
make  sense.  Give  the  pupils  plenty  of 
practice  completing  cards  like  those 
shown  at  each  level  of  difficulty.  They 
may  then  be  ready  to  attempt  cards 
such  as  this. 


Use  these  numbers  and  words  to  write 
a  word  problem. 

(a)  36,  48,  baby  food  jars 

(b)  $2.85,  $1.99,  deodorant 
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Rounding  Rollers 

Murray  wants  to  round  3874  to  the  nearest  ten. 

Here’s  how  he  does  it! 


Step  1 
He  finds 
the  ten's  digit. 


dUMED 

t 


Step  2 
Murray  finds 
the  next  digit 
to  the  right. 

dUMID 

t 


Step  3 
If  the  digit  on 
the  right  is  5  or 
greater,  he  rounds  up. 
If  it  is  4  or  less, 


the  original  digit 
remains  the  same 


(  3f  0 


This  shows 
no  ones' 


Why  did  Murray  leave 


_ _ _ _ _ _  the  digit  "7"  unchanged? 

3874  rounds  to  3870 


Exercises 

Round  to  the  nearest  ten. 

i-  (2T5 


rounds  7~c 
to  2  V  5 


of  Z  -781  4780  3.  8935  8<?4° 

5.  7138  7140  6.  4367  4^70  7  2682  2.880  8  334 1  3340 

Round  to  the  nearest  hundred. 


4.  5652  Sfa5° 


l(jD 


rounds  /  Q 

U  to  vr 


°  (0  (  .1 


12.  2813  2800  13  7214  7200  14  5932  S900  15 

Round  to  the  nearest  thousand. 

v:?{2(e() 


6792  &800  14  1375  1400 

4157  42.00  16  3313  3300 


0(0(0  (  n.  5861  8000 


19.  4178  4000 


20.  8215  8000  21  6549  7000  22  3177  300 o  23  .  54  62  500o 


7Qy|f;  ftOOO 
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USING  THE  BOOK 

Use  the  pupil  display  to  develop  the 
procedure  for  rounding  whole  numbers. 
It  is  important  that  students  under¬ 
stand  that,  because  we  are  dealing  with 
whole  numbers,  zeros  are  used  as  place¬ 
holders  for  those  digits  dropped:  2468 
rounded  to  the  nearest  ten  is  2470,  not 
247.  The  zero  is  important  because  it 
indicates  “no  ones”.  Be  sure  that 
students  understand  why  the  “7”  in  the 
display  remains  unchanged. 

Before  assigning  the  exercises, 
decide  on  an  appropriate  symbol  that 
shows  the  relationship  between  the 
original  number  and  the  rounded 
number.  Avoid  the  use  of  an  equal  sign. 
That  is,  3874  =  3870  is  not  true. 

Rather,  use  an  arrow,  or  introduce  the 
symbol  which  means  “is  approx¬ 
imately  equal  to”. 

3874  -  3870  or  3874  -  3870 


ACTIVITIES 

1.  Play  “Concentration”  as  described  in 
the  Activity  Reservoir.  Use  cards  such 
as  these. 


2562  -*•  hundred? 


2600 


3827  -*■  thousand? 


4000 


2.  Provide  players  with  two 
spinners  as  shown. 


The  first  player  (or  team  member)  uses 
the  numeral  spinner  to  make  a  4-digit 
number.  The  second  player  (or  team 
member)  twirls  the  second  spinner  and 


OBJECTIVE 

To  introduce  rounding  to  the  nearest 
one,  ten,  hundred,  and  thousand 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 26. 

SUGGESTIONS 

Initial  Activity  You  may  want  to 
discuss  with  students  the  reason  for 
rounding  numbers. 

(a)  We  often  use  rounding  when  we 
require  only  an  approximate  answer. 


374 

400 

218  — 

- ►  200 

+  193 

+200 

800 

Rounding  then  becomes  important 
for  estimation  skills. 

(b)  Newspaper  headlines  and  advertise¬ 
ments  often  use  rounded  numbers. 
Many  times  there  is  no  critical  need 
for  accuracy  and  sometimes  exact 
figures  are  not  available. 

15  000  Fans  Attend  Homecoming 
Game! 

28  000  Canadians  Flew  World 
Airlines  Last  Year. 

(c)  You  might  discuss  with  students 
times  when  it  is  not  appropriate  to 
round  numbers.  For  example, 

(i)  Date  of  birth:  1957  (“I’ll  round 
to  I960!”) 

(ii)  Telephone  number:  524-7638 
(“I’ll  round  that  to  525-0000!”) 

(iii)  Bus  departure  time:  08:45 
(“I’ll  round  that  to  09:001”) 

Encourage  students  to  think  of 
other  occasions  when  it  is  appropriate 
and  inappropriate  to  round  numbers. 

The  skill  of  rounding  depends 
largely  on  a  sound  knowledge  of  place 
value.  You  may  wish  to  spend  some 
time  reviewing  the  base  10  system  with 
emphasis  on  ones  to  thousands. 


records  the  original  number  as  directed. 
If  correct,  the  second  player  takes  a 
score  equal  to  the  digit  in  the  place- 
value  location  indicated  by  the  second 
spinner.  (For  example,  twirls  yield  4632 
and  hundreds.  When  rounded,  4632 
yields  4600;  6  is  in  the  hundreds 
position  so  score  6  for  a  correct 
rounding.  Twirl  8474  and  tens;  then 
score  7.)  The  players  switch  roles.  The 
player  with  the  highest  total  score  after 
5  turns  wins. 
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OBJECTIVE 

To  introduce  rounding  to  the  nearest 
one  tenth  and  hundredth 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  —  DM5. 

SUGGESTIONS 

Initial  Activity  The  skill  of  rounding 
decimals,  as  well  as  whole  numbers, 
depends  largely  on  a  sound  knowledge 
of  place  value.  You  may  wish  to  spend 
some  time  reviewing  place  value, 
particularly  tenths  and  hundredths. 

USING  THE  BOOK 

Use  the  pupil  display  to  develop  the 
three  steps  used  in  rounding.  While  not 
stated  explicitly  in  Step  3,  students 
should  be  aware  that  all  digits  to  the 
right  of  the  rounded  digit  are  dropped 
or  discarded  (i.e.,  the  number  is 
truncated). 

Note  that  Steps  1  and  2  have  been 
included  in  the  charts  for  Exercises  1 
and  2  only  to  illustrate  the  process  of 
rounding.  It  is  not  expected  that 
students  should  have  to  complete  these 
two  columns.  Rather,  these  steps  should 
be  handled  mentally. 

Similarly,  Exercise  3  demonstrates 
the  process.  Students  need  only  use  the 
format  suggested  on  page  27. 

63.246  -  63  or  63.246  —  63 

ACTIVITIES 

1.  See  the  Activities  section  on  page  27 
of  the  teaching  notes.  Have  the  students 
help  modify  the  activites  to  include 
rounding  to  the  nearest  tenth  and 
hundredth. 

2.  Provide  students  with  “Round- 
It”  grids  as  shown  for  completion. 


Number 

Rounded  to  nearest 

whole 

number 

tenth 

hundredth 

63.416- 

63 

63.4 

63.42 

19.157- 

19 

19.2 

[19.16] 

44.336- 

[44] 

44.3 

[44.34] 

8.914- 

9 

[8.9] 

[8.91] 

12.265- 

[12] 

[12.3] 

12.27 

438.864- 

[439] 

[438.9] 

[438.86] 

6.505- 

7 

[6.5] 

[6.51] 

0.876- 

[1] 

0.9 

[0.88] 

508.375- 

[508] 

[508.4] 

[508.38] 

0.319- 

[0] 

[0.3] 

[0.32] 

More  Rounding  Rollers 


Brenda  wants  to  round  25.368  to  the  nearest  tenth.  She  uses  3  steps  also! 


Step  1 

She  finds  the 
tenth's  digit. 

(2(5j6(8() 

t 

tenths 


Exercises 

1.  Round  to  the 
nearest  tenth. 


2.  Round  to  the 
nearest  hundredth. 


Step  2 
She  finds 
the  next  digit 
to  the  right. 

(KEMEE) 

t 

25.368  rounds  to  25.4. 


Step  3 

If  that  digit  on  the  right 
is  5  or  greater,  she  rounds 
up.  If  it  is  4  or  less,  the  original 
digit  remains  the  same. 

(nacn) 

Why  did  Brenda  round  up? 


Step  1  Step  2  Step  3 

(a)  18.279 

fb)J  3.24  3.2 

(c)  7.683  7.7 

(d)  96.15  %.2 

(e)  56.71  5b. 7 

Step  1  Step  2  Step  3 

(a)  8.173 
Q  5.238  5.24 

(c)  16.375  ^-38 

(d)  4.981  4-.1& 

(e)  7042  7.04 


18.279 

18.279 

18.3 

t 

4* 

3.24 

3.24 

3.  ■ 

♦ 

4  4 

* 

Use  the  3  steps  to  round  to  the  nearest  whole  number. 

3.  72.617  -*■  72.617  -*■  72.617  -♦  73  4.  63.246  63  5.  27.6  28 

I  + 

6.  548.1  548  7  64  271  ^  8.  5618-562  9.  6.5  7  10.  40.23  40 

28  Roundmg  to  nearest  1.  •■■■•  , 


EXTRA  PRACTICE 

1.  Round  each  to  the  nearest  tenth. 

(a)  12.146  (b)  44.48  (c)  306.93 
(d)  7.05  (e)  13.13 

2.  Round  each  to  the  nearest  hundredth, 
(a)  8.456  (b)  16.677  (c)  177.811 

(d)  0.544  (e)  25.101 

3.  Round  each  number  in  Exercises  1 
and  2  to  the  nearest  whole  number. 
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People  and  Provinces 


Round  to  the  nearest  million  to 
estimate  the  combined  population  of 
Ontario  and  Saskatchewan. 

8  290  1  45  — ——  8  000  000 

929  090  - - 1  000  000 

Estimated  sum  is  9  000  000. 


Population  of  Certain  Canadian  Provinces. 


Ontario 

8  290  145 

Quebec 

6  224  214 

British  Columbia 

2  481  231 

Alberta 

1  803  681 

Manitoba 

1  022  938 

Saskatchewan 

929  090 

Newfoundland 

554  497 

Prince  Edward  Island 

1 20  048 

Exercises 


Round  to  the  nearest  million  to  estimate  the  combined  population  of: 


• 

Quebec  and  Ontario  °  000  000 

2. 

British  Columbia  and  Alberta  ^  000  000 

3. 

Manitoba  and  Saskatchewan  2  000  000 

4. 

Alberta  and  Newfoundland  ^  000  000 

5. 

4  western  provinces  6  000  000 

6. 

3  provinces  with  largest  populations  000 

7. 

Prince  Edward  Island  and 

8. 

Newfoundland  and  Prince  Edward 

e  .  ,  .  1  000  000 

Saskatchewan 

Island.  1  000  000 

ooc 


Round  to  the  nearest  million  to  estimate  the  differences  in  population. 


Ontario  and  Quebec  000  000 
11.  Alberta  and  Saskatchewan  1  000  °°° 
13.  Newfoundland  and  Prince 

r-  ,  .  .  .  ,  I  OOO  00  o 

Edward  Island 


10.  British  Columbia  and  Alberta 
12.  Manitoba  and  Saskatchewan 
14.  Manitoba  and  Newfoundland 


O 

O 

O 


Round  to  the  nearest  hundred  thousand  to  better  estimate  the  differences  in  the  population  of: 

★  is.  Manitoba  and  Saskatchewan  00  000  *-16.  British  Columbia  and  Alberta  000 

★  17.  Manitoba  and  Newfoundland  ~  T*ri8.  Saskatchewan  and  Newfoundland  ^°°  00 

★  19.  Newfoundland  and  Prince  ^20.  Manitoba  and  Alberta.  60°  ooo 

Edward  Island  °°  OOC 

★  21.  Round  the  population  of  each  province  to 

(a)  the  nearest  ten  thousand  (b)  the  nearest  thousand. 
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OBJECTIVE 

To  apply  rounding  skills  to  estimate 
sums  and  differences 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

combined  population 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  15. 

SUGGESTIONS 

Initial  Activity  Review  the  3-step 
procedure  for  rounding  numbers  and 
review  place  value  to  millions. 

USING  THE  BOOK 

Use  the  display  in  the  student’s  book  to 
help  illustrate  how  numbers  are 
rounded  and  then  added  to  provide  an 
estimated  sum. 

Then  ask,  “What  is  the  estimated 
difference  in  population  between 
Ontario  and  Saskatchewan?” 

[7  000  000] 

You  may  want  to  ask  students  to 
read  orally  the  populations  listed  in  the 
display  in  order  to  provide  place-value 
practice. 


ANSWERS: 

21.  OnWi-o  :  (a)  8  £90  000  (to  8  £90  000 
Quebec:  (o')  b  220  000  (b>  b  224-  OOO 

BriUsVi  GoiuTribva  ’•  ( o')  £.  4-80  OOO  Cb)  2.  48)  ooo 
Alberta:  (a")  I  800  OOO  (b)  I  804  OOO 
Manitoba :  (a)  1020  000  Cb)  I  023  OOO 

Saskatchewan  •.  (cf)  730  ooo  (.b)  929  OOO 
Newfoundland:  (cf)  550  OOO  (.bd  55-4  OOO 
Prince  Edujar-d  Island  ;  Cad)  120  OOO  Cb)  120  OOO 


ACTIVITIES 

1.  You  may  wish  to  prepare  a  “Round 
It”  grid  for  distribution  which  includes 
rounding  to  the  nearest  thousand,  ten 
thousand,  hundred  thousand,  and 
million. 


Number 

Rounded  to  nearest 

thousand 

ten 

thousand 

hundred 

thousand 

million 

1  336  448 

1  336  000 

[1  340  000] 

[1  300  000] 

[1000  000] 

927  336 

[927  000] 

[930  000] 

[900  000] 

[1  000  000] 

5  605  869 

[5  606  000] 

[5610  000] 

[5  600  000] 

[6  000  000] 

3  347  515 

[3  348  000] 

[3  350  000] 

[3  300  000] 

[3  000  000] 

8  719  464 

[8  719  000] 

[8  720  000] 

[8  700  000] 

[9  000  000] 

2.  You  may  wish  to  provide  a  large 
map  of  Canada  which  can  be  labelled 
(using  paper  slips)  with  actual  and 
rounded  population  figures. 

3.  Some  students  might  enjoy 
researching  the  latest  population  figures 
(available  from  Statistics  Canada)  for 
the  eight  provinces  listed  in  the  pupil 
text.  Have  them  round  off  numbers  (to 
nearest  1000)  to  determine  population 
change. 
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OBJECTIVE 

To  translate  from  Roman  to  modern 
numerals 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


SUGGESTIONS 

Initial  Activity  Students  may  not  be 
familiar  with  all  the  letter 
representations  of  the  numerals.  You 
may  wish  to  introduce  a  letter  or  two 
each  day  and  post  them  on  a  bulletin 
board  or  chalkboard  before  beginning 
the  exercises. 

Discuss  with  students  where  they 
might  find  Roman  numerals  used:  e.g., 
introductory  pages  in  a  book,  copyright 
date  on  films,  pendulum  clock  faces, 
and  corner  stones  of  old  buildings. 

USING  THE  BOOK 

Use  the  pupil  display  to  present  the 
process  for  translating  a  Roman 
numeral  to  a  modern  numeral.  When 
translating,  it  is  useful  to  think  in  terms 
of  expanded  notation.  For  example,  in 
the  numeral  MDCXXXVll  as  illustrated 
in  the  display,  each  letter  or 
combination  of  letters  can  be  directly 
translated  to  a  specific  place  value. 
These  values,  in  expanded  form,  can 
then  be  added  or  combined  to  form  the 
modern  numeral  1637. 

While  most  groups  of  letters  are 
combined  by  addition,  there  are 
exceptions,  as  shown  by  the  Roman 
numeral  CDIX,  where  subtraction  is 
used.  These  special  cases  are  listed  in 
Exercises  11  to  16. 

Note  that  the  symbol  “Pi  ”  is 
used  to  indicate  subtraction.  It  is  not 
intended  that  students  should  use  it. 
Rather,  it  is  used  simply  as  a  reminder. 

Some  students  will  find  it 
beneficial  to  translate  Roman  numerals 
by  actually  writing  out  the  expanded 
form  and  then  writing  the  modern 
numeral.  Other  students  will  be  able  to 
decode  the  Roman  numeral  mentally 
and  simply  write  the  modern  numeral. 

ACTIVITIES 


1.  Prepare  and  distribute  a  matching 
activity  as  shown. 


XX 

DXLV 
LX  I 
XCIX 
XC 
XIV 

MDCLX 

LXXVII 


61 

90 

77 

20 

1660 

545 

14 

99 


Roman  Numerals 


Roman  Numerals 

1 

V 

X 

L 

.  c 

D 

M 

Our  Numerals 

1 

5 

10 

50 

100 

500 

1000 

1637 

The  Roman  system  mdcxxxvii 
uses  addition  and 
subtraction  to 

form  numbers.  4Qg 

CDIX 


500  +  1 00  +  10  +  10  +10  +  5+1+1 


600 


(  500  -  1 00  +  1 

1 0  -  1 

1  <fb 

Q  Jj 

1  400  + 

9  [f 

Exercises 

Write  our  numerals 
||||j|  xxm  23 

6.  IX  V  bb 


H  XVI  lb 
7.  DCC  700 


3.  Ui  52. 

8.  C1..XX  170 


4.  CUH  153  5.  DCXXXV  &35 

9.  DXXVIli  5  28  10.  MDCXXIII  Jb23 

Subtraction  is  used  for  special  cases.  Complete  these  special  cases. 
ii. 


13. 


IV 

5  -  1 

or  4 

14. 

IX 

10  -  1 

or  9 

XL 

50-10 

or  ■  4o 

m _ 

XC 

100  -  10 

or  ■  9o 

CD 

500  -  1 00 

or  ■  ^0 

16. 

CM 

1 000  -  1 00 

or  >900 

Write  our  numerals.  |  n  means  subtract. 

^  a,  r\ 

mm  xlvi  rb 


Write  our  numerals, 
xm  13 


18.  xcn  “72  19,  xiv  14 

23.  LXXXVIII  88  24.  CMIX  90? 


20.  CDXLVIII  44  ®  21.  CMXXXIV 


25.  LX  VI  bb  26.  CCLXXVII  2.77 


30  Roman  numerals 


2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
corresponding  pairs  of  cards  which 
show  Roman  numerals  and  our 
numerals. 


LIX 

59 

cxc 

190 

3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Have  the  pupils 
fill  in  each  space  on  the  Bingo  sheets 
with  our  numerals  from  0-30.  Have  the 
“caller”  display  Roman  numerals  using 
an  overhead  projector,  cards,  or  a 
chalkboard. 


Writing  Roman  Numerals 

Write  1793  in  Roman  numerals. 


1793 


1000  +  700  +  90  +  3 
M  +  DCC  +  XC  +  Hi 
MOGCXCill  — 


-Expanded  form 
■  Roman  expanded  form 
Roman  numeral 


Exercises  I.  I .  II ,  M,  V,  VI ,  VII,  VM.  IX,  X.  X»,  X\\,  Xllt,  XIV,  XV,  *V|  XVII,  XVM,  XIX,  XX 
2.  X,  XX,  XXX,  XL,  L,  LX,  LXX,  LXXX,  XC,  C 

Write  Roman  numerals  for:  3.  c,  cc,  ccc,  co,  o’,  DC,  occ,  Dccc.,  cm  ,  M 

i.  the  numbers  1  to  20.  2.  the  numbers  10  to  100  (by  tens). 

3.  the  numbers  100  to  1000  (by  hundreds). 

Write  Roman  numerals. 

1975  HCMLXXV  5  2694  MMDCXCiV  g  1 849  MDCCcXLlX  7,  999  CMXClX 

8.  259  CCL-IX  9.  473C0LXXIII  10.  551  DU  n.  844  DCCCKUlV 

INVENTIONS 

13.  Write  in  Roman  numerals. 


12.  Write  in  our  numerals 
(a) 


Telescope 

MDCIX 


(b) 


/fc>o<? 


(C) 


(e) 


Parachute 

MDCCLXXXV 


/78S 


(d) 


Safety  Pin 

<5 - P) 

(a) 

Match 

(b) 

Magnetic 

Compass 

Q _ 

MDCCCXLIX 

1827 

i 

900 

1849 

MDCccXXVM 

OH 

Rockets 

MCCXXXII 

(C) 

Ball  Point  Pen 

(d) 

Piano^. _ 

•<cT~  T"  ^ 

■lmuiuu  il 

1888 

V -  vr' 

1  709 

MDCCIX 


Thermometer 


MDXCIII 


(e) 


(fTi)  Parking 
Meter 

1935 


/  593 


Mcnxxxu 


Roman  numerals  31 


OBJECTIVE 

To  translate  from  modern  to  Roman 
numerals 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  the  seven  major 
letters  used  in  Roman  numerals  as 
illustrated  in  the  pupil  display  on  page 
30. 

Write  two  or  three  modern 
numerals  on  the  chalkboard  and 
demonstrate  the  procedure  for 
translating  them  into  Roman  numerals 
as  illustrated  in  the  display  on  page  31. 
Note  that  expanded  notation  is  a  useful 
device  in  the  translation  process. 

USING  THE  BOOK 

Assign  Exercises  1  to  3  and  check  the 
answers  before  proceeding  to  the 
remaining  exercises. 


ACTIVITIES 

1.  Some  students  might  like  to 
investigate  other  ancient  number 
systems:  e.g.,  Greek,  Babylonian,  or 
Egyptian.  Information  on  these  number 
systems  could  be  found  in  the  school  or 
local  library.  Students  might  illustrate 
these  systems  on  large  pieces  of  Bristol 
board.  The  rest  of  the  class  might  enjoy 
translating  from  our  numeral  system  to 
an  ancient  one  and  vice  versa. 

2.  The  computer  uses  its  own 
numeration  system  called  the  “binary 
system”.  Only  two  digits  are  used:  0 
and  1.  Some  students  might  wish  to 
investigate  this  system  further.  Using 
Bristol  board  or  large  graph  paper, 
have  students  list  the  numbers  from  1 


to  50  with  the  binary  system.  They 
might  also  present  to  the  rest  of  the 
class  the  relationship  between  the  base 
10  and  binary  (base  2)  systems. 

Base  10  Base  2 

1000  100  10  1  16  8  4  2  1 

1  1 

2  1  0 

3  1  1 

4  10  0 

5  10  1 

6  110 

7  111 

8  10  0  0 

9  10  0  1 

10  10  10 


3.  Other  students  may  wish  to 
explore  number  systems  in  other  bases, 
such  as  base  5. 

Base  10  Base  5 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


1 

2 

3 

4 
10 
11 
12 

13 

14 

20 
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OBJECTIVES 

To  encourage  students  to  investigate 
patterns  and  to  make  predictions 
based  on  those  patterns 
To  encourage  an  awareness  of  relation¬ 
ships  that  exist  between  number 
and  geometry 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

geometric,  triangular,  square 

USING  THE  BOOK 

While  this  page  is  designed  essentially 
for  those  students  who  might  enjoy 
exploring  number  patterns,  you  might 
encourage  all  students  to  attempt  some 
solution.  You  could  take  this 
opportunity  to  observe  the  logic  and 
problem- attack  skills  of  your  pupils. 

As  students  work  through  the 
exercises,  encourage  them  to  verbalize 
the  patterns  they  see.  For  example, 
some  students  may  visualize  the 
triangular  number  in  this  way: 


“The  next  row  will  need  5  dots;  there¬ 
fore,  the  next  triangular  number  is  10 
+  5  or  15.” 

Others  may  use  this  approach:  “A 
triangular  number  can  be  expressed  as 
the  sum  of  consecutive  natural 
numbers.  Each  triangular  number  in 
the  series  is  calculated  by  adding  the 
next  consecutive  number  to  the  previous 
sum.  10  is  expressed  as  1  +  2  +  3  +  4; 
the  next  triangular  number  would  be 
expressed  asl  +  2  +  3  +  4  + 5,  which 
is  15.” 

Some  students  may  investigate  the 
“difference”  approach.  For  example, 
“The  difference  between  each 
triangular  number  in  the  series 
increases  by  one  each  time.” 

2  ,  3  .  4 

\'  ""3  X  ^  X10 

“The  difference  between  ten  and  the 
next  triangular  number  must  be  one 
greater  than  4,  which  is  5.” 

2  3  4  5 

\S  ^3^  X6^  X10X  (15n, 

“Therefore,  the  next  triangular  number 
is  15.” 


Geometric  Numbers 


Sometimes  we  can  relate  geometric  shapes  and  numbers, 
i.  Here  are  the  first  four  triangular  numbers. 


13  6  10 

(1)  (1+2)  (1  +  2  +  3)  (1+2  +  3  +  41 

Use  the  pictures  and  number  patterns  to  find 
triangular  numbers. 

(Do  you  see  other  patterns  that  will  help?) 

2.  Here  are  the  first  four  square  numbers. 


the  next  four 


★  3- 


★  4. 


•  •  •  •  •  •  •  •  •  •  ?. 

14  9  16  ■ 

(!)  (1+3)  (1+3  +  5)  (1  +3  +  5  +  7)  25 

Use  the  pictures  and  number  patterns  to  find  the 
next  four  square  numbers. 

(Do  you  see  other  patterns  that  will  help  you?) 

Which  of  the  following  are  triangular  numbers? 

66,  75.  91,  120.  134  fob (  qi,  120 

Which  of  the  following  are  square  numbers? 
100,121,222,289,82  lOO,  121,289 


?  ?  ? 

■  i  a 

3b  +<?  64- 


BRAINTICKLER 


32  Activity  number  patterns 


Similar  approaches  may  be  used  to 
investigate  the  patterns  of  square 
numbers. 


• — • — • — • 


♦  -• 


"  "  p— 

4  4  4  • - 


7 

5 

3 

J_ 


“The  next  section  will  need  9  dots; 
therefore,  the  next  square  number  is 
16  +  9  or  25.” 

Some  students  may  investigate  the 
number  series.  Others  may  remember 


the  concept  of  the  area  of  a  square  and 
use  multiplication  to  find  the  square 
numbers.  For  example, 

1X1=1 


2X2=4 

3X3=9 

4  X  4  =  16 

5  X  5  =  25 

6  X  6  =  36 
and  so  on. 

If  calculators  are  available  in  your 
classroom,  students  may  wish  to  use 
them  to  investigate  Exercises  3  and  4. 
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Pascal’s  Triangle 


Pascal's  Triangle  contains  many  patterns. 

i.  Can  you  find  the  list  of 
the  first  nine  triangular 
numbers  in  this  diagram? 

(Clue:  The  numbers 
circled  in  red 
would  be  a  good 
place  to  start!) 

I,3,b,  10 ,  15,  21,  28, 

3b,  45 


How  many  ways  can  you 
use  pairs  of  numbers 
to  make  square  numbers? 


CHALLENGE:  Can  you  discover  the  pattern  Pascal  might  have  used  to 
make  his  triangle?  Clue:  (ffHINiTadd^ 


3.  Find  the  sums  for 
Rows  5  and  6. 
Can  you  discover 
a  pattern  to 
help  you  easily 
find  the  other 
sums? 

The  sums  of  “the 
rows  cl oub\  e.  each 

■time.  / 
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OBJECTIVE 

To  investigate  patterns  in  Pascal’s 
Triangle 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Any  students  attempt¬ 
ing  this  page  should  first  complete  page 
32. 

USING  THE  BOOK 

The  first  9  triangular  numbers  should 
be  obvious  to  most  students  as  being  1 . 
3,6.  10,  ....  45. 

The  square  numbers  in  Exercise  2 
may  be  a  little  more  difficult  to  see: 

4  X  4  =  16,  5  X  5  =  25,  and  so  on. 

The  pattern  of  the  factors  forms  a 
triangle  with  the  upper  vertex  meeting 
at  2.  Some  students  will  note  that  2  is 
not  a  square  number.  Encourage  them 
to  view  the  solution  as  2  times  itself  or 
2X2=4. 

4 
9 
16 
25 

£l>10  10O 

and  so  on  • 


2X2 

3X3 

4X4 

5X5 


Some  students  may  find  other  pairs 
of  numbers  to  make  square  numbers. 


2X2  =  4 
3X3  =  9 

4  X  4  =  16 


ACTIVITIES 

1.  Encourage  those  students  who  finish 
early  to  explore  Pascal’s  Triangle  for 
other  number  patterns.  These 
discoveries  could  be  presented  to  the 
rest  of  the  class. 

2.  Some  students  may  enjoy 
reading  more  about  Pascal  and  his 
work.  This  may  lead  students  to 
investigate  the  work  of  other 
mathematicians. 


The  CHALLENGE  in  the  middle 
of  the  page  encourages  students  to  look 
for  an  addition  solution.  Some  pupils 
will  find  the  relationship  based  on  a 
series  of  inverted  equilateral  triangles, 
where  the  sum  of  the  upper  two  vertices 
is  equal  to  the  lower  vertex. 


1  _5  ^10  ^lt)  5  ^  1 

V  V  V  V  V 


15 


20 


15 


After  students  have  completed  rows 
4  and  5  in  Exercise  3,  encourage  them 
to  predict  the  remaining  sums.  [Each 
sum  is  twice  that  of  the  preceding  sum.] 
Predictions  could  be  verified  by  using  a 
calculator  if  one  is  available,  or  by 
means  of  paper  and  pencil. 
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OBJECTIVE 

To  practise  addition  and  subtraction 
of  3-  and  4-digit  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM6. 

BFA  PROB.  SOLVING  LAB 
11-25-28. 

USING  THE  BOOK 

Students  should  understand  that  each 
section  is  composed  of  a  number  of 
partial  trips.  For  example,  Vancouver 
to  Edmonton  is  composed  of  3  partial 
trips  of  438  km,  525  km,  and  392  km 
respectively. 

If  you  have  access  to  mini¬ 
calculators,  you  might  want  to  include 
their  use  as  a  checking  device  after  the 
paper-and-pencil  exercises  have  been 
completed.  If  one  calculator  is 
available,  you  might  select  a  student 
operator  to  help  check  answers. 

You  may  wish  to  provide  a  large 
wall  map  of  Canada,  thumbtacks,  yarn, 
and  appropriate  distance  labels  to  put 
the  data  from  this  page  in  better 
perspective. 

ACTIVITIES 

1.  Some  students  may  wish  to 
investigate  “Calendar  Magic”.  This 
activity  provides  extra  practice  with 
addition  and  also  encourages  students 
to  look  for  patterns. 

Draw  a  calendar  page  and  run 
copies  through  the  ditto  machine,  or 
have  students  bring  old  calendars  from 
home.  Write  the  instructions  on  the 
chalkboard. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

(a)  Select  any  4x4  grid  that  contains  16 
numbers. 


Kilometres 


Vancouver 


Edmonton 


Edmonton 


Regina 


Winnipeg 


Winnipeg 


Toronto 


Sections 


Kilometres 


Ottawa 


Ottaw 


Quebec  City 


Quebec  City 


Moncton 


Moncton 


Halifax 


Canadian  Road  Test 


1355  km  E 

800  krr\  p 

511  km  Q 

2.10^  km  H 


The  Gord  Motor  Company  tested  a 
new  model  car  by  driving  it  across 
Canada.  Each  number  shows  a  part  of 
the  total  trip. 


1.  Find  the  total  distance  for  each  section.  See  o+ova.. 

2.  Find  the  total  distance  from  Vancouver  to  Halifax.  £>732.  km 

H 

3.  Which  section  is  the  shortest?  Which  section  is  the  longest?  D 


4.  How  much  greater  is  the  distance  covered 

(a)  in  Section  A  than  Sectic^Ca?^  (b)  in  Section  B  than  Section  ^ 


333  km 


44 1  km 


735  km 


£b2  km 


34  Addition,  subtraction  practice 


(b)  Calculate: 

(i)  the  sum  of  the  diagonals 
4  +  12  +  20  +  28  =64 
7+13+19  +  25  =  64 

(ii)  the  sum  of  the  four  corners 
4  +  7  +  28  +  25  =  64 

(iii)  the  sum  of  the  four  inside 
numbers 

12  +  13+19  +  20=64 

(c)  What  do  you  notice  about  the 
sums?  [They’re  all  64.] 

These  sums  are  called  “magic” 
sums.  Find  other  combinations  of  four 
numbers  whose  sum  is  the  “magic” 
sum. 

Examples 

5  +  6  +  26  +  27  =  64 

6  +  14  +  18  +  26  =  64 
11  +  18  +  14  +  21  =  64 
11  +  5  +  27  +  21  =  64 

2.  Play  the  “Circle  Score”  game 
which  provides  extra  practice  with 
addition. 

Make  dittoed  copies  of  the 
gameboard  or  have  students  construct 
their  own. 


Sample  Gameboard  ©© 

®  © 

®  © 

©  © 

©  © 

©  © 

©  ® 

©  @ 

©  © 

©  ® 

Materials:  (i)  different  coloured  marker 

for  each  player;  (ii)  ordinary  die. 

(a)  Each  player  places  his  or  her  marker 
on  any  number. 

(b)  First  player  rolls  the  die.  Every  player 
moves  his  or  her  marker  the  number 
of  spaces  shown  on  the  face  of  the  die. 

(c)  The  number  on  which  the  marker 
lands  becomes  the  score  for  the 
player  for  that  round.  (For  example, 
a  marker  is  placed  on  3  at  the 
beginning  of  the  game.  The  rolled 
die  shows  5.  The  player  moves  the 
marker  five  spaces  to  the  8.  The 
score  for  the  first  round  is  8.) 

(d)  Play  five  rounds.  The  player  with 
the  greatest  total  score  wins! 
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5. 


6. 


Chapter  Test 


i.  Complete  the  table.  2. 


Buie:  ? 

Enter 

Display 

14 

23 

2 

1 1 

25 

34 

17 

□  2b 

8 

□  n 

10 

o 

Round  4763.754  to  the  nearest: 

(a)  hundredth  4ib3.75(b)  tenth  47fc3.8 
(d)  ten  4ifco  (e)  hundred  48oo 


3. 


Write  as  decimals 
(a) 

100 


zero  decimal  five  three 
(c)  £  0.53 


0.53 


(C) 

(f) 

(b) 

(cl) 


one  41M- 
thousand  5000 


39 

100 


o.& 

0.R9 


4.  Write  in  expanded  form 

(a)  531  633  (b)  228  190 

(cO  500  000+30  000  +1000  + bOO  +30+3 
(fa)  200  000  +  20  000  +  8000  +  100  +  90 
(c)  30  000  +  2000 


(C)  22  000 


The  rule  is  t.3 L . 

Write  numerals  for  each. 

(a)  two  hundred  forty-six  thousand,  five  hundred  nineteen  2 ,4<®  5i9 

(b)  70  000  +  3000  +  500  +  20  +  4  +  0.8  +  0.09  73  524.  89 

(c)  twenty-one  million,  four  hundred  thousand  2!  4 00  Ooo 

(d)  5  tens,  2  ones,  6  tenths.  4  hundredths,  7  thousandths  52.  647 
Add 


(a)  283 

(b)  13  216  (c) 

702.44 

id) 

4172.83 

should  provide  appropriate  remedial 

409 

+  287 

180 

+  368  09 

+  3608.42 

work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

22  406 

(070.53 

7781.25 

979 

+  73 

7  Subtract 

35  875 

The  following  chart  will  help  in 

this  regard.  The  specific  objectives  are 

(a)  625 

(b)  4030  (c) 

702  43 

fd) 

5624.00 

listed  in  the  Chapter  Overview. 

-278 

-1574 

-317.05 

-1781.42 

An  alternate  Chapter  Test  can  be 

347 

“245  b 

385.38 

3342.58 

found  in  the  Holt  Mathematics  System 

8.  Compare.  Use  < 

>  .  or  = 

Duplicating  Masters  available  for  use 

(a)  246  •  358 

(b)  4627.8  ^  4627.5 

(c) 

llol  4 

327.94  ^  327.91 

with  this  grade  level. 

9.  Write  in  our  numerals. 

10,  Write  in  Roman  numerals: 


(a) 

(a) 


XXIV  24 

54  UV 


(b)  MDCXIV  (C)  CO  400 

(b)  615  DCXV  (Cj  1 982  MCMlXXXII 


OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM7. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
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Test  Item 

Objective 

Text  Page 
Number 

1 

A 

1,2 

2 

B 

27,28 

3,4,5 

C 

10,  14,  15,  20. 
22-25 

6 

D 

6,7,  12,  16,21 

7 

E 

12,  16,21 

8 

F 

17 

9,  10 

G 

30,31 

35 


CHAPTER  2  OVERVIEW 


This  chapter  formalizes  the  discussion  of  the  geometric 
shapes  which  were  introduced  in  earlier  books.  A  non¬ 
standard  unit  approach  is  used  to  angle  measure,  and 
then  formalized  in  actual  use  of  the  protractor.  The 
concept  of  circles  is  reviewed  in  light  of  angle  measure. 
Congruence  is  reinforced  through  a  discussion  of 
corresponding  parts  of  congruent  shapes  in  slides, 
flips,  and  turns.  Parallel  lines  and  parallelograms  are 
introduced.  The  drawing  of  shapes  is  also  highlighted. 

Interspersed  is  practice  in  problem  solving 
including  multiple-step  problems  and  the  use  of 
diagrams  and  approximations  to  help  solve  problems. 

OBJECTIVES 

A  To  draw  common  3D  shapes,  parallel  lines,  and 
parallelograms 

B  To  name  and  classify  angles 
C  To  measure  and  identify  congruent  angles 
D  To  identify  congruent  shapes  and  to  name 
corresponding  parts  of  congruent  shapes 
E  To  solve  multi-step  problems  including  the  use  of 
diagrams  and  approximations  to  help  solve  these 
problems 

MATERIALS 

protractor 

geo-boards 

dot  paper  (HMS  —  DM13) 


plastic  transparent  mirrors 

drinking  straws 

pipe  cleaners 

rulers 

3D  models 

overhead  projector 

compasses 

cardboard  for  models 

CAREER  AWARENESS 

Concession  Operator  [62] 

Concession  operators  (both  full-  and  part-time)  provide 
a  vital  service  which  allows  the  public  to  more  fully 
enjoy  entertainment  and  relaxation.  The  operators 
must  forecast  needs  in  order  to  meet  the  demands  of 
their  clients.  On  the  basis  of  the  age  of  the  crowd,  the 
time  of  day  and  nature  of  the  event,  the  weather,  and 
the  expected  attendance,  the  operators  must  decide 
how  many  and  what  sort  of  supplies  to  order: 
hamburgers,  hot  dogs,  cans  of  soft  drinks,  ice  cream, 
popcorn,  candy,  etc. 

The  owners  also  have  costs  which  must  be 
covered:  licences,  permits,  rent,  equipment,  wages,  and 
losses.  Since  many  concession  stands  do  not  operate 
every  day,  some  concessions  are  operated  as  side-line 
businesses.  In  other  situations,  the  business  is  a  full¬ 
time  operation. 


face 


edge 


Shapes  and  Their  Faces 

Prisms 

y 


triangular  I  Sphere 


Pyramids 


Cube 


i 


Cone 


square  base 


triangular  base 


(  %"  I 

I  j  _  ' 

Cylinder 


Exercises 

Name  the  shape  ot  each  coloured  face 


2. 


ReC-tangle. 


Rectangle  Sparer 


Circle. 


Circle. 


Triangle.  Triangle. 

4.  How  many  edges,  faces,  and  corners  are  there  on 
each  solid? 

Copy  and  complete  the  chart 


Shape 

Edges 

Faces  Corners 

Cube 

Rectangular  prism 
Triangular  prism 

Square  base  pyramid 
Triangular  base  pyramid 

1FI 

■ 

iti 

mlm 

§ 

r 

5 

J 

BRAINTICKLER 


Name  the  shape. 

I  roll. 

I  have  no  corners. 

I  have  no  faces. 

Who  am  I?  Sphere. 
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OBJECTIVE 

To  name  3D  shapes  and  the  faces  of 
the  shapes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

prism,  pyramid,  sphere,  cylinder,  cone, 
triangular,  rectangular 

MATERIALS 

models  of  the  3D  shapes  illustrated  in 
the  student’s  text 

RELATED  AIDS 

HMS  — DM8,  DM9,  and  DM10. 

BACKGROUND 

Polygons  are  plane  (flat)  geometric 
shapes  with  straight  sides.  Geometric 
shapes,  such  as  prisms  and  cylinders, 
are  not  flat  shapes.  They  are  examples 
of  solids.  Solids  with  flat  faces  are 
called  polyhedra.  Some  solids  have  flat 
surfaces  (faces),  while  others  do  not. 

SUGGESTIONS 

Initial  Activity  Introduce  the  shapes  to 
the  class  by  holding  up  one  at  a  time 
and  discussing  it.  Ask  such  questions 
as:  “What  is  an  edge?  corner?  face?” 
“What  is  the  shape  of  this  face?”  “How 
many  faces  does  this  shape  have?”  (Use 
chalk  to  mark  each  face.)  “How  many 
edges?  corners?”  “What  is  its  name?” 


) 


ACTIVITIES 

1.  Prepare  copies  of  the  nets  to  make 
all  the  solids  except  the  sphere 
(HMS  —  DM8  to  DM10,  plus  a  net  for 
a  cube). 

Have  students  cut  out  and  make 
.  the  models.  Attach  the  name  to  each 

I  (make  sure  the  name  is  large  enough  to 
be  read  from  a  distance),  and  suspend  a 
suitable  collection  from  the  ceiling.  To 
represent  a  sphere,  use  a  balloon  (make 
I  certain  it’s  spherical)  or  a  styrofoam 
"  sphere. 

2.  Ask  the  students  to  prepare  a 


USING  THE  BOOK 

After  the  Initial  Activity,  most  students 
will  be  able  to  do  the  exercises  without 
difficulty.  If  you  feel  your  students  are 
ready,  you  may  wish  to  introduce  the 
words  “vertex”  and  “vertices”  for 
“corner(s)”. 


bulletin-board  display  of  shapes  in  our 
everyday  lives.  The  display  is  to  show 
pictures  of  the  shapes  as  found  in 
objects  in  the  world.  The  shape  being 
illustrated  should  be  named,  and  if 
necessary,  outlined  with  a  felt  pen. 

3.  Provide  each  student  with  a 
library-size  card.  Ask  each  student  to 
write  a  riddle  similar  to  that  in  the 
Braintickler.  Each  writes  the  riddle  on 
the  card  with  the  solution  on  the  back. 
These  cards  may  be  placed  in  the  Math 
Corner  for  students  to  use  in  their  spare 
time. 


i 
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OBJECTIVES 

To  make  skeleton  models  of  cubes  and 
rectangular  prisms 
To  sketch  the  models 


PACING 

Level  A  Page  38 


Level  B 
Level  C 


All;  Page  39-1-3 


All 

All 


Models  and  Their  Shadows 


Work  In  Pairs 


Make  a  mode!  of  a  cube. 

Use  straws  and  pipe  cleaners. 


Use  your  model  to  make 
shadows  on  the  wall. 


MATERIALS 

straws  and  pipe  cleaners,  projector, 
large  paper,  tape 

RELATED  AIDS 

HMS  —  DM1 1. 

BACKGROUND 

Many  students  (and  adults)  do  not 
realize  why  solids  are  drawn  the  way 
they  are.  Also,  we  tend  to  always  draw 
certain  solids  the  same  way,  thereby 
restricting  development  of  spatial  per¬ 
ceptions.  The  activities  suggested  here 
will  assist  the  student  in  visualizing  3D 
shapes. 

USING  THE  BOOK 

Provide  the  students,  individually  o: 
pairs,  with  the  materials  needed  to 
make  the  skeleton  models.  Some 
students  may  find  it  easier  to  use  straws 
and  marshmallows,  or  toothpicks  and 
bits  of  Plasticine,  than  the  straws  and 
pipe  cleaners.  However,  the  models 
made  should  be  large  enough  to  use  in 
the  shadow  work. 

For  the  shadow  work  (Exercise  3, 
page  38  and  Exercise  1,  page  39),  have 
the  students  work  in  pairs.  One  student 
holds  the  model  on  top  of  his  or  her 
head  to  keep  the  model  still  while 
casting  the  shadow  on  the  wall.  The 
partner  then  traces  the  shadow  as 
quickly  as  possible.  The  students’ 
models,  while  perhaps  crude,  will  give 
meaning  to  the  other  exercises. 

In  Exercise  4,  page  38,  and 
Exercise  2,  page  39,  present  the  steps 
formally  while  the  students  do  them  at 
their  desks.  Some  students  will  need 
these  steps  repeated  several  times.  You 
may  wish  to  point  out  that  the  dotted 
lines  in  Step  4  on  page  38  were 
introduced  to  indicate  what  would  be 
the  unseen  edges  if  the  shape  were 
actually  solid.  This  changing  to  dotted 
lines  is  not  necessary  on  the  part  of  the 
students. 

Bring  a  variety  of  rectangular 
boxes  to  class.  Discuss  these  in  turn  by 
contrasting,  for  example,  a  tall,  thin 
box  with  a  shallow,  wide  one. 


Paper  taped  on  wall 


Straws 


rejector 


Exercises 

1.  How  many  straws  are  necessary  to  make  the  cube? 

2.  How  many  pipe  cleaners  are  necessary  to  make  the  circled  corner?  1 2 

3.  Make  3  different  shadows  with  your  model. 

Trace  or  draw  the  shadows. 

What  kind  of  shape  is  shown  by  each  of  your  shadows?  I 

4.  Follow  these  steps  to  draw  a  cube. 

Step  1 


Step 


|  . |  Step  3 

/ 

/ 

.  / 

Step  4 

/] 

7 

! 

y- 

Z- - 

/ 

/ 

7 

5.  Trace  and  complete  each  cube. 


in 

(a) 

/ 

”7 

(b) 

\ 

\ 

(c) 

7 

(d) 


V 
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ACTIVITIES 

1.  Have  the  students  make  different 
shadows  with  their  models.  Then  ask 
them  to  draw,  without  tracing  if 
possible,  each  shadow. 

2.  Have  students  bring  boxes  for  a 
collection.  Each  should  be  labelled  with 
two  or  three  descriptive  words  such  as 
“tall,  thin,  and  long”. 

3.  Provide  students  with  various 
rectangular  prisms:  cornflakes  box, 
chalk  box,  and  so  on.  Ask  them  to 
draw  each  one. 

EXTRA  PRACTICE 

1.  Compute  the  quotients  and 
remainders.  Answers  are  given  in 
square  brackets. 

[88  Rl] 

(a)  3  1265 

[99  R3] 

(c)  4  7399 

[23  R2] 

(e)  6)740 

[46  R7] 

(g)  8  J375 


[81  R4] 
(b)  5)409 

[64  R6] 
(d)  7)454 

[35  R5] 
(f)  7)250 

[55  R8] 
(h)  9)503 


2.  Draw  this  cube  and  place  circles  at 
each  corner.  Write  the  remainders 
from  Extra  Practice  Exercise  1  on 
small  pieces  of  paper.  Then  put 
these  pieces  of  paper  on  the  8  circles 
so  that  the  numbers  at  the  four 
corners  of  any  face  has  a  sum  of  18. 


Horses 


Sometimes  it  takes  more  than  one  step  to  solve  a  problem 


Jackie  feeds  each  of  three  horses  two  pails  of  oats  each  day 
She  also  feeds  a  colt  one  pail  of  oats  each  day. 

How  many  pails  of  oats  does  she  feed  to  all  of  the  horses 
each  day? 

Step  1.  pails  for  big  horses:  2X3  =  6 

Step  2.  pails  for  big  horses  and  colt:  6  +  1=7 

Sentence:  She  feeds  the  horses  7  pails  of  oats  each  day. 


Exercises 

1.  Jackie  exercised  each  of  the  3  big  horses  for  3  km  each  day 
She  exercised  the  colt  for  1  km. 

How  many  kilometres  were  the  horses  exercised  in  all? 

Step  1.  kilometres  for  big  horses:  HHHi  3X3  =  9 
Step  2.  .kilometres  for  all  horses:  ■■■  4  +/  *10 

Sentence:  The  horses  were  exercised  10  km- - Lil 

in  alt. 

2.  Each  of  the  big  horses  has  a  mass  of  600  kg. 

The  colt  has  a  mass  of  300  kg. 

What  is  the  total  mass  of  the  4  horses?  2100 

3.  Jackie  bought  three  dozen  apples  for  her  horses. 

She  fed  16  to  the  horses. 

How  many  apples  does  she  have  left?  2.0 

4.  Jackie  bought  a  saddle  and  6  pairs  of  horseshoes. 

The  saddle  cost  $200. 

Each  pair  of  horseshoes  cost  $5.90. 

How  much  did  the  saddle  and  horseshoes  cost  together?  $235 

5.  The  cost  of  boarding  the  big  horses  is  $85  a  month. 

It  costs  $50  a  month  for  the  colt. 

How  much  a  month  does  it  cost  to  board  the  four  horses?  $305 


OBJECTIVE 

To  solve  problems  involving  more  than 
1  step 

PACING 

Level  A  1-4 
Level  B  All 
Level  C  All 

BACKGROUND 

Word  problems  involving  more  than  1 
step  are  formally  introduced.  Except  for 
Exercise  3,  each  problem  is  structured 
in  a  similar  way:  (  ■  X  ■  )  +  ■  .  While 
this  is  only  one  of  the  many  types  the 
student  will  encounter,  this  page  is 
designed  to  get  students  away  from  the 
view  that  one  operation  provides  the 
answer. 

For  further  notes  on  problem 
solving,  see  the  Background  section  in 
the  Chapter  Overview  notes  at  the 
beginning  of  Chapter  1. 

SUGGESTIONS 

Initial  Activity  Review  the  steps 
involved  in  solving  1-step  word 
problems  by  orally  completing  a  word 
problem  such  as  the  following. 

Example 

26  horses  are  grazing  in  a  field. 

17  of  them  are  black.  The  others  are 
brown. 

How  many  brown  horses  are  there? 

Be  sure  to  clearly  show  the  relationship 
between  the  given  facts  and  the  parts  of 
the  appropriate  number  sentence. 

26  17  =  9 

horses  black  other 

altogether  horses  horses 

If  necessary,  repeat  with  another 
example  before  having  the  students 
open  their  books. 

USING  THE  BOOK 

Take  the  students  through  the  display 
by  asking  a  student  to  read  the 
problem.  You  might  wish  to 
demonstrate  the  problem  pictorially  on 
the  chalkboard  to  illustrate  where  the 
number  sentences  come  from. 


Horse  1  Horse  2  Horse  3 

3X2=6 
and 


Colt 

6  +  1=7 

40 


40  Problems,  more  man  i  step 

Ask: 

How  many  pails  of  oats  are  needed 
for  the  3  horses?  [2  X  3] 

How  many  more  does  Jackie  need 
for  the  colt?  [1] 

How  many  pails  are  needed 
altogether?  [7] 

Identify  clearly  what  you  want  the 
students  to  show  in  their  solutions.  You 
may  wish  to  have  them  show  one 
additional  statement.  For  example. 

Number  for  big  horses  _ 

Number  for  colt  _ 

Total  number  _ 

Sentence 

Have  students  put  their  full  solutions 
on  the  chalkboard  for  correction 
purposes. 

ACTIVITIES 

1.  Prepare  some  2-step,  fairly  simple 
word  problems  on  cards.  (An  old 
arithmetic  text  is  often  an  ideal  “cut 
and  paste”  source.)  Have  the  students 
sort  these  cards  into  containers  (boxes 
or  envelopes)  which  are  appropriately 
labelled:  add,  subtract;  multiply,  add; 
multiply,  subtract;  etc. 


The  task  here  is  not  necessarily  to 
solve  problems  but  to  choose  the  correct 
operations  in  the  correct  order.  Have 
the  containers  checked  by  a  second 
student  who  reports  on  the  progress  of 
the  first  and  reshuffles  the  cards  for  the 
next  pair  of  students. 

2.  Ask  some  students  to  illustrate 
the  solution  of  word  problems  as 
exemplified  in  Using  the  Book.  When 
their  pictures  are  complete,  have  them 
explain  to  small  groups  how  their 
picture  shows  the  solution  to  the  2-step 
problem. 

EXTRA  PRACTICE 

1.  Jackie  brushes  the  horses  every  day. 
The  3  big  horses  take  about  15  min 
each  to  brush. 

The  colt  takes  about  10  min. 

How  many  minutes  does  it  take  to 
brush  all  4  horses? 

2.  Jackie  feeds  carrots  to  the  horses 
each  day. 

She  gives  3  to  each  of  the  big  horses 
and  2  to  the  colt. 

How  many  carrots  should  she  bring 
each  day? 

( Continued  on  page  43) 


ANSWERS  ■ 

7.  (a)  Ray  Y  Z.  Ray  Y/  tb)  Raj  GF;  Raj  &H 

ACTIVITIES 

1.  Have  the  students  copy  these  3 
points.  • 


Naming  angles  41 


Ask,  “How  many  line  segments  can  you 
draw,  each  having  2  of  these  as 
endpoints?”  [3]  Repeat  for  4  points.  [6] 
5  points.  [10] 

2.  Ask  students  to  work  in  groups 
to  make  models  of  lines,  rays,  segments, 
and  angles  using  wire  (cut  from  coat 
hangers)  and  4  cm  styrofoam  balls  (or 
Plasticine)  as  shown.  Label  and  suspend 
the  models  from  the  ceiling. 


Cardboard 


EXTRA  PRACTICE 

1.  Provide  each  student  with  a  sheet 
which  shows  10  to  15  unlabelled 
angles.  Have  them 

(a)  label  each  point 

(b)  name  5  sides 

(c)  name  5  vertices 

(d)  name  5  angles  in  2  ways. 

2.  How  many  endpoints  does  each  have? 

(a)  line 

(b)  ray 

(c)  segment 


OBJECTIVES 

To  identify  lines,  segments,  and  rays 
To  name  angles 

PACING 

Level  A  1-8 
Level  B  All 
Level  C  All 

VOCABULARY 

ray,  vertex  (singular),  intersect,  line, 
segment 

BACKGROUND 

A  line  is  undefined  but  we  develop  the 
idea  that  it  is  unending  in  both 
directions.  A  ray  is  comprised  of  an 
endpoint  and  part  of  a  line  which  goes 
on  indefinitely  in  one  direction.  A 
segment  is  a  portion  of  a  line  and  it  has 
two  endpoints.  An  angle  is  formed  by 
two  rays  with  a  common  endpoint. 

SUGGESTIONS 

Initial  Activity  Discuss  lines,  rays,  and 
segments  but  without  formal 
definitions.  Use  drawings  and  ask 
students  to  draw  representations  of 
each  on  the  chalkboard. 


Have  each  student  make  two  rays, 
joined  at  the  endpoint  with  a  fastener 
which  allows  the  rays  to  rotate.  The 
students  can  trace  the  angles  they 
make.  Discuss  how  the  angles  are 
named. 

USING  THE  BOOK 

Draw  a  line  on  the  chalkboard. 

— • - • — ► 

Discuss  the  salient  features  and  its 
name.  [It  goes  on  and  on  in  both 
directions  and  it  is  called  a  line.] 

Then  erase  the  left  side  to  form  a  ray. 

• - • — ► 

Discuss.  [It  goes  on  and  on  in  one 
direction  only.  It  has  one  endpoint.] 
Erase  the  right  end  and  discuss  a 
segment. 

• - • 

You  may  wish  to  do  this  page  with 
the  class  under  close  supervision. 
Exercises  1  to  3  and  5  to  9  may  be  done 
orally. 
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OBJECTIVES 

To  draw  a  circle  using  compasses  when 
the  radius  is  given 

To  measure  the  radius  and  diameter 
of  circles 

PACING 

Level  A  1-15 
Level  B  1-15 
Level  C  All 

VOCABULARY 

radius,  diameter 

MATERIALS 

compasses  for  each  student,  ruler 

BACKGROUND 

A  circle  is  the  set  of  all  points  (in  a 
plane)  that  are  equidistant  from  a 
particular  point  (centre).  A  line  segment 
with  one  end  on  the  circle  and  the  other 
on  the  centre  is  a  radius.  A  line 
segment  through  the  centre  and  with 
both  endpoints  on  the  circle  is  a  special 
chord  called  a  diameter.  A  chord  is  any 
segment  with  endpoints  on  the  circle. 

SUGGESTIONS 

Initial  Activity  Review  the  procedure 
involved  in  using  compasses  to  draw 
circles.  Emphasize  that  (a)  the  pencil 
point  and  compasses  point  should 
almost  touch  when  compasses  are 
closed  as  a  guide  to  pencil  placement; 

(b)  the  top  handle  of  the  compasses  fits 
nicely  between  the  thumb  and  index 
finger  while  drawing  the  circle;  (c)  a 
cleaner,  neater  circle  can  be  made  with 
a  light  touch,  repeatedly  twirling  the 
compasses  and  retracing  the  circle  in 
order  to  darken  the  circumference. 

Provide  plenty  of  scrap  paper  and 
time  in  order  for  the  pupils  to  refine 
their  skills. 


Open  compasses  to  2  cm. 


The  Circle 


Place  ruler  across 
circle  touching  centre. 


Exercises 

1.  Use  compasses  to  draw  a  circle. 

Mark  and  label:  centre,  radius,  diameter. 

Copy  and  complete.  R<vhus 

diamebfer 

2.  The  distance  across  a  circle  touching  the  centre  is  the  ■■■  of. the  circle. 

radius 

3.  The  distance  from  the  centre  to  the  edge  of  the  circle  is  the  ■■■  . 


42  Measuring  diameter  and  radius 


USING  THE  BOOK 

Using  a  wheel  such  as  that  on  a  bicycle, 
ask  individual  students  to  measure  the 
distance  from  the  centre  of  the  wheel  to 
its  edges  in  centimetres.  In  addition  to 
receiving  measuring  practice,  the 
students  will  realize  that  the  centre  is 
the  same  distance  from  any  point  on 
the  wheel. 

Then  ask  the  students  to  measure 
the  distance  from  one  edge  of  the  wheel 
to  another,  passing  over  the  centre.  Ask 
them  how  this  distance  relates  to  the 
distance  from  the  centre  of  the  circle  to 
the  edge.  While  making  these  measure¬ 
ments  use  the  terms  radius,  radii,  and 
diameter. 


11. 


(o')  2  cm 
(bl  4  cm 


(a)  2.5  cm 
(W  S  cm 


12. 


The  measure  of  radius  AO  is  1  cm.  13.  The  measure  of  radius  RO  is  2  cm 

What  is  the  length  of  radius  OB?  |  cm  What  is  the  measure  of  radius  OP?  2  cm 

What  is  the  length  of  the  diameter  AB  ?  2  Cm  What  is  the  length  of  the  diameter  RP  ?  4  cm 


14.  Use  the  method  shown  to  draw  a  circle  with  a  radius  of 

(a)  2  cm  (b)  3  cm  (c)  4  cm. 

15.  What  is  the  diameter  of  each  circle  you  drew  in  Exercise  14? 

(a')  4  cm  (b)  b  cm  (c)  8  cm 

★  16.  What  is  the  relationship  between  the  lengths  of  the  radius  and  the  diameter  of  a  circle? 

TKe,  diameber  is-UuJice  -fahe.  radius. 


Measuring  diameter  and  radius  43 


Discuss  the  answers  to  Exercises  1 2 
and  13  to  reinforce  that  “the  diameter 
is  twice  the  radius”. 

ACTIVITIES 

1.  Ask  the  students  to  draw  patterns. 
Keep  the  patterns  simple.  You  may 
need  to  give  step-by-step  assistance. 
Colour  the  patterns. 


2.  Draw  a  series  of  circles  which 
all  have  the  same  centre  but  different 
radii. 


(Continued  from  page  40) 

3.  Jackie  keeps  the  horses  in  a  square 
field. 

It  has  a  white  fence  around  it. 

There  is  a  fence  post  at  each  corner. 
There  are  also  8  posts  along  each 
side. 

How  many  posts  are  there  around 
the  field  altogether? 

4.  The  stalls  in  the  barn  for  each  horse 
take  2  bales  of  fresh  straw  to  cover 
the  floor. 

There  are  46  bales  of  straw  stacked 
outside  the  barn. 

How  many  will  be  left  when  all  4 
stalls  are  cleaned? 


& 


OBJECTIVES 

To  relate  angle  measure  to  the  amount 
of  rotation  of  a  ray 
To  use  nonstandard  units  to  measure 
the  size  of  an  angle 

To  draw  an  angle  with  a  given  measure 
stated  in  the  nonstandard  unit 
used 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

rotation 

MATERIALS 

duplicated  circles  about  4  or  5  cm  in 
radius  —  these  should  be  on  heavy 
paper  and  marked  in  30°  intervals  for 
students  to  cut  up  for  unit  angles 
(DM12) 

one  large  set  of  demonstration,  unit 
angles  for  chalkboard  or  flannel  board 
(Have  the  students  help  you  make 
these.) 

RELATED  AIDS 

HMS  — DM12. 

BACKGROUND 

The  degree  (°)  is  an  arbitrarily  chosen 
unit  for  angle  measure.  Here  we  use  a 
nonstandard  unit  to  prepare  students 
for  use  of  the  standard  unit  at  a  later 
time.  There  is  no  need  to  introduce  the 
degree  at  this  time. 


SUGGESTIONS 

Initial  Activities  Use  a  pair  of  move- 
able  rays  as  described  in  the  Initial 
Activity  for  page  41  to  illustrate  the 
rotation  of  rays  to  form  different 
angles.  Place  both  rays  at  the  03:00 
position  and  turn  one  counterclockwise. 
You  might  discuss  one-quarter  turns, 
one-half  turns,  three-quarter  turns, 
and  full  turns.  Then  repeat  by  starting 
with  both  hands  at  the  09:00  position 
and  turn  one  hand  clockwise  for 
different  rotations. 

Be  certain  to  identify  the  vertex 
and  rays  of  the  demonstration  angle. 


USING  THE  BOOK 

Read  through  the  instructions  in  the 
display  at  the  top  of  the  pupil  page  for 
making  unit  angles,  or  provide  marked 
circles  as  indicated  under  Materials  to 
simplify  the  task.  Have  the  pupils  use 
the  cut-out  angles  to  complete  the 
exercises  on  pages  44  and  45. 


Ask  the  students  to  place  their  unit 
angles  on  angle  A  OB  (Exercise  1).  How 
many  are  needed?  [2]  “This  measure  of 
angle  AOB  is  2  units.”  Repeat  for 
Exercises  2  to  7. 

Go  through  the  steps  in  Exercise  8 
thoroughly.  Some  students  may  require 
assistance  with  Exercise  9.  Don’t  expect 
too  much  here  since  it  is  difficult  to 
hold  the  unit  angles  in  place,  but  do 
emphasize  the  idea  of  drawing  angles  of 
certain  measures. 

ACTIVITIES 

1.  Assign  the  students  to  work  in  pairs. 
Have  one  student  identify  an  angle  in 
the  classroom  and  the  second  use  the 
unit  angles  (demonstration-size,  unit 
angles)  to  measure  the  angle.  The 
students  should  take  turns  in  each  role. 

2.  Use  the  model  angle  students 
made  for  page  41.  The  students  open 
the  two  rays  to  form  an  angle.  Then 
they  place  the  unit  angles  (DM12)  in 
the  angle  to  determine  if  the  angle 
measure  is  about  1  unit,  2  units,  3 
units,  etc.  Emphasize  that  the  more  the 
ray  rotates,  the  larger  the  angle,  i.e., 
the  larger  the  measure  of  the  angle. 

3.  Make  angles  on  the  chalkboard 
(or  flannel  board).  Let  the  students  use 
the  demonstration,  unit  angles  to 
measure  the  angles. 


Angle  measure 


45 


OBJECTIVE 

To  identify  congruent  angles  by 

(a)  matching 

(b)  measuring  (using  the  nonstandard 
unit) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


Congruent  Angles 


Two  methods  of  identifying  congruent  angles 


VOCABULARY 

congruent 

MATERIALS 

tracing  paper,  unit  angles  from  page  44 

BACKGROUND 

Two  figures  are  congruent  if  they  are 
the  same  size  and  shape.  Hence,  two 
angles  are  congruent  if  they  are  the 
same  size,  i.e.,  if  their  measures  are  the 
same.  Students  may  prefer  to  say  that 
the  angles  are  equal.  Accept  this  but 
you  should  set  the  example  by  using  the 
word  “congruent”. 

USING  THE  BOOK 

Two  ways  to  decide  whether  or  not 
angles  are  congruent  are  illustrated  in 
the  pupil  display.  Discuss  each  way: 

(a)  tracing  and  matching,  (b)  measuring. 

Emphasize  that  the  measure  of  an 
angle  is  determined  by  the  amount  of 
rotation  (number  of  unit  angles)  and 
not  by  the  length  of  the  rays.  Exercise  9 
may  be  used  to  assess  students’  under¬ 
standing  of  this  concept.  To  bring  out 
this  point,  use  a  student’s  unit  angle 
(small,  desk  size)  and  a  demonstration, 
unit  angle  (large  cardboard  as  described 
in  the  Materials  section  of  pages  44  and 
45).  Ask  if  these  angles  are  congruent, 
[yes] 


1.  Trace  one  angle.  1 

2.  Place  tracing  over  the  second  angle. 


2. 


3.  If  the  two  match,  the  angles  are 
congruent. 


Congruent  angles  have  the  sane  measure. 


Use  unit  measures  to  find  the 
size  of  each  angle. 

If  measures  are  the  same  the 
angles  are  congruent. 


:|P 


ACTIVITIES 

1.  Make  copies  of  this  figure 
(LAOB  =  60°). 


Ask  the  students  to  measure  each  angle 
using  their  unit  angles.  What  do  they 
notice  about 

(a)  LAOB  and  LDOC ? 

(b)  LAOD  and  LBOC1 
[Each  pair  is  congruent.] 

2.  Make  copies  of  this  figure.  (A 
parallelogram  with  LA  =  120°  and 
LB  =  60°. ) 


A  6 


Repeat  the  instructions  for  Activity  1 
and  ask  about  the  relation  between 

(a)  LA  and  LC. 

(b)  LD  and  LB. 

[Each  pair  is  congruent.] 

3.  Have  students  work  in  pairs. 
One  student  draws  an  angle  and  the 
other  uses  the  unit  angle  to  measure  it. 
Since  the  angles  may  not  be  multiples 
of  the  unit  angle,  the  student  may  need 
to  reply  in  this  manner:  “It  is  more 
than  2  but  less  than  3  unit  angles.”  “It 
is  closer  to  2  than  to  3.”  Try  to  bring 
out  the  need  for  a  smaller  unit  of 
measure. 
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OBJECTIVES 

To  identify  and  name  acute,  right,  and 
obtuse  angles 

To  draw  acute,  right,  and  obtuse  angles 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

acute,  obtuse 

MATERIALS 

unit  angles  made  for  page  44 

RELATED  AIDS 

HMS  — DM12. 

BACKGROUND 

An  acute  angle  has  a  measure  greater 
thanO°  and  less  than  90°.  A  right  angle 
has  a  measure  of  exactly  90°.  An  obtuse 
angle  has  a  measure  greater  than  90° 
and  less  than  180°.  A  straight  angle  has 
a  measure  of  exactly  180°.  A  reflex 
angle  has  a  measure  greater  than  180° 
and  less  than  360°. 

SUGGESTIONS 

Initial  Activity  Have  students  stand 
and  make  these  angles  using  their 
arms. 


Right  angle 


Acute  angle 


Obtuse  angle  Straight  angle 

Discuss  which  angle  is  the  smallest,  the 
largest,  and  so  on.  Then  place  the 
angles  in  order  of  size. 

USING  THE  BOOK 

The  right  angle  is  shown  first  since  the 
acute  and  obtuse  angles  are  related  to 
it.  An  acute  angle  is  smaller  —  its 
measure  is  less  —  than  a  right  angle, 
while  an  obtuse  angle  is  greater  than  a 
right  angle. 

Follow  the  instructions  in  the 
exercises  and  emphasize  the  relations  of 
the  measures. 


(a)  The  measures  of  acute  angles  are 
less  than  the  measures  of  right  angles. 

(b)  The  measures  of  obtuse  angles  are 
greater  than  the  measurement  of  right 
angles. 

For  Exercise  5,  emphasize  that  the 
instruction  asks  for  the  type  of  each 
angle,  not  the  name  of  each. 

ACTIVITIES 

1.  Group  students  in  pairs.  Provide 
each  pair  with  a  geo-board  and  elastics. 
Ask  one  student  of  each  pair  to  make  a 
right  angle.  The  partner  is  to  check  the 
work.  The  partner  constructs  the  next 
angle  named  by  the  teacher.  This 
continues  for  all  the  angles.  The 
students  may  be  asked  to  measure  each 
angle  when  there  is  doubt. 

2.  Ask  the  students  to  report  on 
the  use  of  semaphore.  Which  letters  are 
shown  by  acute  angles,  right  angles, 
and  obtuse  angles?  (You  might 
introduce  straight  angles  with  students 
ready  for  extension.) 

3.  Ask  the  students  to  copy  and 
complete  each  of  these. 

(a)  A  right  angle  has  a  measure  of 
_ unit  angles. 

(b)  An  acute  angle  has  a  measure  of 

less  than _ unit  angles. 

(c)  An  obtuse  angle  has  a  measure  of 

more  than _ unit  angles  but 

less  than _ unit  angles. 


EXTRA  PRACTICE 

1.  Make  copies  of  this  figure.  (Same  as 
in  Activity  1,  pages  46  to  47.) 
LAOB  =  60°. 


Ask  the  students  to  name 

(a)  the  acute  angles 

(b)  the  obtuse  angles. 

2.  Draw  10  different  angles,  each  on  a 
separate  piece  of  paper.  Draw  some 
of  each  kind  and  mix  them  up.  Give 
them  to  a  classmate  to  sort. 


OBJECTIVE 

To  measure  an  angle  in  the  standard 
unit,  (degree  °),  using  a  protractor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

protractor,  degree 

MATERIALS 

student  and  display  protractors 

RELATED  AIDS 

HMS  — DM12. 

BACKGROUND 

The  degree  (°)  is  a  standard  unit  of 
angle  measure.  There  are  360°  in  one 
full  rotation  of  one  arm  (ray)  of  an 
angle  (that  is,  in  a  circle).  The 
protractor  shown  in  the  student’s  text  is 
graduated  by  tens  in  a  counterclockwise, 
single  scale.  A  quarter  of  a  turn,  a  right 
angle,  has  a  measure  of  90°. 


The  Protractor 


A  standard  unit  of  measure  of  an 
angle  is  the  degree. 

A  protractor  has  a  scale  marked 
in  degrees  ("}. 


0  A 

The  measure  of  L  AOB  is  40°. 


Exercises 


i.  Follow  these  steps  to  measure  an  angle 


Step  1 

Draw  an  angle. 


Step  2 

Place  protractor  on 
angle  like  this. 


Step  3 

Read  the  angle  measure. 


.  Vertex  here-'''  s 

2.  Read  the  measure  of  each  angle 


One  ray  here. 


S  R 

Measure  of  Z  RST  isB°. 
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SUGGESTIONS 

Initial  Activity  Use  the  angle  model 
from  page  41.  Superimpose  it  on  the 
model  protractor.  (This  works  especially 
well  on  an  overhead  projector  using  a 
transparent  protractor  and  angle 
model.)  Show  how  the  measure  of  the 
angle  increases  as  one  arm  (ray)  rotates 
and  the  other  remains  fixed.  Count  the 
measure  off  as  you  rotate  the  arm:  10°, 
20°,  30°,  etc. 

Have  students  come  to  the 
projector  to  show  angles  of  various 
measures. 

USING  THE  BOOK 

Discuss  the  display  and  Exercise  1  care¬ 
fully.  Emphasize  the  three  steps.  Not  all 
protractors  have  the  zero  point  where 
the  vertex  of  the  angle  is  to  be  placed 
on  the  base  as  shown.  Clarify  this  point 
if  the  protractors  being  used  are 
different  than  that  shown.  Also,  the 
protractors  in  the  classroom  may  not 
have  a  single  scale.  If  students  have 
difficulty  with  the  double  scale,  black 
out  one  scale  using  a  water-soluble  felt 
pen. 


ACTIVITIES 

1.  Draw  a  number  of  angles  on  the 
overhead  projector  transparency.  Ask 
students  to  take  turns  illustrating  to  the 
class  how  to  measure  and  record  the 
angle  of  each.  The  angles  should  be 
multiples  of  10°. 

2.  Ask  the  students  to  draw  any 
triangle  and  measure  its  angles.  Ask 
them  to  find  the  sum  of  the  measures 
of  the  angles  of  each  triangle.  What  do 
they  notice?  [The  sum  is  180°  or  close 
to  it  after  allowing  for  error  in  measure¬ 
ment.] 

Caution:  This  may  require  students 
to  measure  to  the  nearest  degree.  You 
may  wish  to  duplicate  a  triangle  with 
angles  which  are  multiples  of  10°. 

3.  Copy  and  complete. 

(a)  A  right  angle  has  a  measure  of 
- °.  [90°] 

(b)  An  acute  angle  has  a  measure  of 

less  than _ °.  [90°] 

(c)  An  obtuse  angle  has  a  measure 

greater  than _ [90°  ] 

EXTRA  PRACTICE 

Make  copies  of  a  sheet  of  large 
drawings  of  angles  suitable  for 
measuring  with  protractors.  Ask  the 
students  to  estimate  the  measure  of 
them  first,  then  check  by  using  the 
protractor.  Repeat  for  each  angle. 


Congruent  Polygons 

A  polygon  is  a  plane  shape  with  3  or  more  sides. 


You  may  have 
to  flip,  slide, 
or  turn  the 
cutout  to  make 
it  match  the 
other  shape. 


matches  second  triangle. 


Two  polygons  are  congruent  if  they  have  the  same  size  ana  shape. 


Exercises 

Are  the  polygons  congruent?  Guess.  Then  check. 

2. 


Yes 


Yes 


"fas 
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OBJECTIVE 

To  identify  congruent  shapes  by  tracing 
and  matching 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

polygon 

MATERIALS 

paper  suitable  for  making  cutouts  to  be 
traced,  scissors,  tracing  paper  (not  too 
thin),  materials  for  tracing  and  cutting 
out 

SUGGESTIONS 

Initial  Activity  Provide  each  student 
with  an  interesting  shape.  Ask  him  or 
her  to  trace  the  shape  and  cut  it  out. 
Discuss  how  the  two  shapes  are  alike 
(same  size  and  shape).  Tell  them  that 
the  two  shapes  are  congruent.  Use 
leaves  of  flower  cutouts  or  buildings, 
etc.  as  the  shapes. 

Using  two  congruent  shapes  review 
slides,  flips,  and  turns. 

USING  THE  BOOK 

The  exercises  should  be  completed  by 
tracing  and  matching.  Many  students 
will  be  able  to  tell  if  pairs  of  triangles 
are  not  congruent  and  will  simply  say, 
“They  are  not  the  same  shape.”  This 
may  be  probed  further  to  get,  “One 
triangle  has  an  obtuse  angle,  while  the 
other  triangle  has  not.  Therefore,  the 
two  are  not  congruent.” 

The  four  exercises  all  have  pairs  of 
congruent  shapes.  You  may  want  to 
assign  some  that  are  not  congruent.  See 
the  Extra  Practice. 

ACTIVITIES 

1.  The  students  work  in  pairs.  Provide 
each  student  with  a  geo-board.  The  first 
student  is  to  make  a  triangle  on  the 
board.  The  partner  makes  a  congruent 
triangle  on  his  or  her  board.  This  can 
be  made  into  a  game  with  the  students 
taking  turns.  A  judge  is  necessary  for 
each  pair. 

2.  Provide  an  activity  such  as  this. 
Look  at  the  angles.  Can  you  tell  which 
shapes  are  not  congruent  without 
tracing?  Why? 


[Not  congruent]  [Not  congruent] 


3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Provide  a  deck  of  cards  (approximately 
15  pairs)  of  congruent  polygons  and 
angles. 


EXTRA  PRACTICE 

Duplicate  a  page  similar  to  this. 
[Exercises  1.  3,  5,  6,  and  10  are 
congruent  shapes.  The  others  are  not.] 
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Activity 


Make  2  of  each  shape. 


Put  all  the  polygons  in  one  pile  and  sort  according  to  the  following  statements. 


—  at  least 

2  sides  equal 

Sort. 

isosceles 

—  2  sides 
equal 


Describe  each  polygon  square,  rectangle,  parallelogram,  scalene  triangle,  isosceles  triangle, 
equilateral  triangle  The  first  one  is  done  for  you 
Square:  4  sides,  square  corners,  all  sides  equal. 


Sorting  2'<J:aiensionai  onaoes  '  53 


ANSWERS :  • 

Raciangle '•  4-si4e.s,  square  corners 
Paralle.l°3n3urv  :  4-  sides  ,  Corners  <\ot  square. 

Scalene  triangle  :  3  sides,  no  sides  eijuaA 
Isosceles  triangle  :  3  sides,  <4-  least  2  sides  equal 
Equilateral  triangle.  :  3side&,  all  3  sides  eqyaJ 


USING  THE  BOOK 

Duplicate  sheets  of  the  shapes  shown  in 
the  student’s  text  for  the  students  to  cut 
out  and  use.  An  envelope  should  be 
provided  for  each  set  of  shapes.  Proceed 
through  the  sorting  slowly  with  the 
students  laying  the  shapes  out  on  the 
floor  or  on  a  large  table  in  the  order 
shown  on  the  page.  Note  that  the 
description  of  a  shape  is  the  cumulative 
description  in  the  flow  chart;  e.g., 
rectangle  —  a  polygon  with  4  sides, 
square  corners  (“only  opposite  sides  the 
same  length”  identifies  those  rectangles 
with  squares  removed). 

Be  certain  the  students  know  what 
to  do  for  the  final  describing  exercise  at 
the  bottom  of  the  page.  You  may  wish 
to  correct  this  exercise  orally. 


ACTIVITIES 

1.  Ask  the  students  to  collect  a  variety 
of  leaves.  They  can  then  sort  them  in 
any  way  they  like.  The  essential  activity 
is  to  write  down  the  sorting  procedures 
in  chart  form.  There  is  no  need  to 
name  the  sets  except  for  Pile  A,  B,  C, 
etc.  They  may  use  such  rules  of  sorting 
as  long  and  thin  or  round;  serrated 
edges  or  smooth  edges;  parallel  veins  or 
not  parallel  veins;  green  or  other  than 
green. 

2.  Ask  the  students  to  collect  a 
variety  of  flowers  or  pictures  of  flowers. 
Sort  them  and  record  the  rules  for 
sorting.  Draw  a  chart  to  show  the 
sorting  and  rules. 


OBJECTIVE 

To  sort  polygons 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

quadrilaterals,  parallelograms,  scalene, 
isosceles,  equilateral 

MATERIALS 

sets  of  shapes  shown  in  the  pupil 
display 

BACKGROUND 

One  of  the  easiest  sorting  procedures  is 
to  sort  by  putting  the  objects  into  2 
piles. 

Has  the  stated  property. 

Does  not  have  the  stated  property. 

Some  students  may  have  difficulty  with 
the  negation  “does  not  have”. 

SUGGESTIONS 

Initial  Activity  Use  a  simple  set  of 
shapes  on  the  overhead  projector.  For 
example, 


Ask  the  students  to  sort  them  into  two 
piles  and  elicit  from  them  the  response 
of  “has  this  property”  and  “does  not 
have  this  property”.  One  way  is  “sides 
are  all  straight  lines”  and  “not  all  sides 
are  straight  lines”;  or  “has  curved 
sides”  and  “not  curved  sides”.  Often 
the  students  will  want  to  use  two 
different  attributes  such  as  “has  curved 
lines”  and  “has  straight  lines  only”.  At 
times  this  works  well,  as  illustrated  in 
the  first  sorting  in  the  acitivity  which 
follows. 
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OBJECTIVE 

To  identify  and  match  corresponding 
vertices  of  congruent  triangles 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

vertex,  vertices 

MATERIALS 

geo-boards,  cutouts,  plastic  transparent 
mirrors 


Matching  Parts  of  Congruent  Triangles 


Vertex  — 

corner 

Vertices 

—  plural 

for  vertex 

4 

B 

C 


D 

E 

F 


Vertex  A  matches  vertex  D. 
Vertex  B  matches  vertex  E. 
Vertex  C  matches  vertex  F. 


Exercises 


RELATED  AIDS 

HMS  — DM13. 

BACKGROUND 

In  a  slide,  flip,  or  turn  (translation, 
reflection,  or  rotation  respectively)  the 
object  and  image  are  congruent.  That 
is,  the  size  and  shape  do  not  change. 
Only  the  position  changes,  and  the 
attitude  and  orientation  may  change. 

SUGGESTIONS 

Initial  Activity  Review  slides,  flips, 
and  turns  by  giving  each  student  an 
irregular  shape,  having  them  trace  it, 
label  the  vertices,  and  then  sliding  it 
(later  flipping  and  turning  it). 
Emphasize  that  the  shape  and  size  do 
not  change  —  only  the  position  and  the 
direction  in  which  it  sits  may  change. 

Draw  two  congruent  triangles  on 
the  chalkboard  which  are  matched  by  a 
slide.  (Two  scalene  right  triangles  are 
the  easiest  to  work  with.)  Then,  using 
coloured  chalk,  draw  lines  from  a 
vertex  to  its  corresponding  (matching) 
vertex.  Say,  “These  two  vertices 
match.”  Then  ask  a  student  to  draw  a 
line  between  two  other  matching 
vertices.  Repeat  for  two  triangles 
matched  by  a  (i)  flip,  (ii)  turn. 


The  triangles  in  each  pair  are  congruent.  They  match  by  a  slide 
Name  the  vertices  that  match. 


54  Corresponding  vertices 
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USING  THE  BOOK 

It  may  be  necessary  for  some  students 
to  trace  the  first  triangle,  label  it,  and 
then  to  move  it  to  match  the  second 
triangle.  Then  they  can  readily  see  the 
matched  vertices  and  sides.  Encourage 
students  to  use  the  symbolism  shown, 
i.e.,A  -*■  D.  If  some  students  say  “A 
arrow  D",  then  have  them  write  “vertex 
A  matches  vertex  D”,  graduating  first 
to  saying  this,  then  writing  the  short¬ 
hand  later.  A  —*■  D  should  be  read  as, 
“vertex  A  matches  vertex  D.” 

There  are  two  solutions  to  the 
Braintickler. 

859  589 

+347  +437 

1206  1026 


ACTIVITIES 

1.  The  students  work  in  pairs.  Provide 
each  student  with  a  geo-board.  The  first 
student  makes  a  triangle.  The  partner 
makes  a  congruent  triangle.  The  first 
puts  a  finger  on  one  vertex  of  the 
triangle.  The  partner  has  to  place  a 
finger  on  the  matching  vertex.  They 
take  turns  and  continue  to  match  all 
vertices. 

Repeat  the  procedure,  but  this 
time  the  partner  is  allowed  to  turn  the 
board  before  starting  to  match. 

2.  Place  three  irregular  objects  on 
a  page,  e.g.,  protractor,  scissors,  and 
compasses.  Player  A  studies  the 
position  of  each  object,  then  closes  his 
or  her  eyes  while  Player  B  moves  one  of 
the  objects  by  a  slide,  flip,  or  turn. 
Player  A  opens  his  or  her  eyes  and 
must  identify  the  object  moved  and  how 
it  was  moved. 


u 


The  triangles  in  each  pair  are  congruent.  They  match  by  a  flip 
Name  the  matching  vertices.  Use  a  plastic  mirror  if  necessary 


The  triangles  in  each  pair  are  congruent.  They  match  by  a  turn 
Name  the  matching  vertices.  Use  cutouts  if  necessary 


BRAINTICKLER 

0123456789 

9 

Use  each  number  once  only.  +  —  —  — 

Make  an  addition  question  with  the  answer.  _ — 

There  are  to  be  two  three-digit  numbers  with  - 

the  sum  a  four-  digit  number. 

Corresponding  vertices  55 

/ANSWERS  •- 
Brain-tickler 

589  539  439  489 

f-  431  or  f-487  or  T  5&~l  or  +■  537 
/  0  26  lOZb  10  2b  102b 
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OBJECTIVE 

To  identify  corresponding  parts  of 
congruent  polygons 

PACING 

Level  A  1-8 
Level  B  All 
Level  C  All 

MATERIALS 

materials  for  making  cutouts 

RELATED  AIDS 

HMS  — DM13. 

SUGGESTIONS 

Initial  Activity  On  the  chalkboard  or 
overhead  projector,  trace  a  polygon  and 
label  its  vertices.  Preferably,  this  should 
be  an  irregular  quadrilateral  or 
pentagon.  Then,  slide  the  polygon  to 
the  side  and  trace  it  again.  Label  each 
of  the  vertices  with  a  different  set  of 
letters.  Now  ask  the  students,  in  turn, 
to  identify  matching  vertices.  Proceed  to 
the  identification  of  matching  sides, 
and  finally  to  matching  angles  (same  as 
matching  vertices).  When  speaking,  use 
“side  AB  matches  sideMP”,  but  write 
the  shorthand  AB  -*■  MP .  Emphasize 
that  this  is  a  shorthand  way  of  writing 
the  longer  sentence.  Then  ask  what  this 
means:  /-ABC  -*■  LMPR.  [Angle 
ABC  matches  angle  MPR.]  Repeat  for 
flips  and  turns. 

USING  THE  BOOK 

Discuss  the  display  in  the  student’s  text. 
The  students  should  say  what  is  written 
there  —  the  verbalizing  is  important. 
Then  ask  what  matching  pairs  are  not 
shown  in  the  display.  Have  the  students 
take  turns  writing  the  symbolic  forms 
(if  they  are  ready)  of  the  other 
matchings  on  the  chalkboard. 

LB  LP  LBC  -*  LPR 

LD  -*  LN  .  LAD  —  LMN 

LABC  -*  LMPR 
L  BCD  L  PRN 
L  CD  A  L  RNM 
LDAB  LNMP 

Do  not  concern  the  students  with 
naming  the  angles  in  the  same  order  as 
the  corresponding  vertices.  That  is, 
accept  LABC  -*■  LRPM  as  well  as 
LABC  -*■  LMPR.  Students  may  want 
to  trace  and  match  some  of  the  shapes 
in  order  to  identify  the  corresponding 
parts.  Encourage  this  practice. 
Emphasize  that  the  shapes  are 
congruent. 


Matching  Parts  of  Congruent  Polygons 


Sides , 

AB  matches  MP 
AB  MP 

CD  matches  RN. 
CD  RN 


Exercises 


Refer  to  the  display. 

Name  the  other  matching  vertices  of  the  polygons. 
Name  the  other  matching  sides  of  the  polygons. 


B  rt>  Pj  D  N 

sc  — >  pr  .  ao  — >  m 


The  polygons  in  each  pair  are  congruent.  They  match  by  a  slide. 
Name  the  matching  vertices  and  sides. 


The  polygons  in  each  pair  are  congruent.  They  match  by  a  flip 


-I 


56 


Corresponding  sides 


ANSWERS : 

3.  Vertices  ;  Rrt  M.  S  -4  N.  T  P.  V  4  L.  Sides  :  RS  -A  M N.  ST  -4  NP.  TV-+PL- 
RVrtML  4.  Vertices:  &-»F.  B4G;  C.->M.  E K  •  H-4L-  S  Ides  -.OB  -4  FGr 

BC  4  &-M .  EC  ->  KM  ■  HE  ->  LK ;  DH  ->  FL  5.  Vertices  •.  D  ->E;  A  -4  F ■  M  a  T  ■ 

L  Sides  ;  DA4EF;  AMrt  FT  PM  -4  LT.  PD  -4  LE  h.  Vertice^  :  fVz_- 
C,A(J.  U  ^  V.  Jtw.  K^y  Sides  :  FQ  -4  ZU  .  GL-4UV-  L.J"  — >  VW  . 
KJrtYw;  fk4z.y  '  '  ' 
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The  polygons  in  each  pair  are  congruent.  They  match  by  a  turn. 
Name  the  matching  vertices  and  angles. 


The  polygons  in  each  pair  are  congruent.  Identify  each  as  a  turn,  slide,  or  flip. 
Name  the  matching  vertices  and  sides. 


Corresponding  sides  57 


ACTIVITIES 

1.  Each  student  cuts  out  a  pattern  of  a 
flower.  It  is  traced,  then  slid  (flipped  or 
turned),  and  traced  again.  Correspond¬ 
ing  parts  must  be  coloured  the  same 
colour.  Colourful  patterns  using  slides, 
flips,  and  turns  can  be  made. 

2.  Repeat  Activity  1  on  pages  54  to 
55  of  the  teaching  notes,  but  polygons 
of  more  than  three  sides  are  to  be  used. 

3.  Repeat  Activity  2  on  pages  54  to 
55  of  the  teaching  notes,  but  polygons 
of  more  than  three  sides  are  to  be  used. 

EXTRA  PRACTICE 

If:  LR  matches  LS 
L  V  matches  L  P 
L  W  matches  A.  T 

name  the  matching  (a)  vertices,  (b)  sides. 


ft  s 


ANSWERS: 

7.  Vertices  ;  T-»  N;  ;  M->P;  D  Sides  :  ET  ->  Dfi  •  TA  -A  NA;  PA- 

EM  — >  DP  8.  Vertices  '  P  AH;  L-^0;  A^N.  C-AC  E-MA  Sides’:  PL -A  MO  • 
LA->  ON)-,  AC  -A  M  C..  EC  -A  AC;  PE  -A  MH  <?.’  Con3ruerxt  a  Wp.  Vertices:  A-»T. 

M;  Z -»R.  Sides  :  AB  TM  .  Bz-*MR.  AT  TR  10.  Conqcuerxl  U  a  slide. 
Vertices  ;  T-^  M  .  A  -»  U-  0->X-  N  ->Y  .  G-->  Z  Sides  :  TH  -AMU.  tfo-*  UX  ■ 

OAJ  ->  XY .  G-N^zV.  T&AMZ 

*  i 
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OBJECTIVE 

To  identify  and  draw  parallel  lines 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

parallel,  intersect(ing),  identify 

MATERIALS 

rulers 

BACKGROUND 

Parallel  lines  are  lines  in  the  same 
plane  which  do  not  intersect.  The 
arrowheads  on  the  lines  indicate  that 
the  lines  go  on  infinitely,  or  as  we 
might  say  with  students,  “on  and  on 
and  on”.  Because  we  cannot  possibly 
show  all  of  the  line,  we  use  the  arrow¬ 
heads  to  indicate  we  have  only  drawn 
part  of  it.  Hence,  even  though  the  two 
lines  below  are  not  shown  to  intersect, 
they  in  fact  do  so  when  more  of  the 
lines  are  shown  as  indicated  by  the 
dotted  line  portion. 


SUGGESTIONS 

Initial  Activity  Draw  two  lines  on  the 
chalkboard  using  a  ruler  as  in  the  pupil 
display.  Point  out  that  the  arrowheads 
are  used  to  show  that  only  a  portion  of 
the  line  can  be  drawn.  Also  develop  the 
idea  that  the  lines  are  the  same 
distance  apart  at  any  point  along  them. 
Show  a  pair  of  lines  that  intersect. 

Write  the  words  “parallel”  and 
“intersecting”  beside  the  respective 
figures.  Discuss  lines  in  the  classroom 
and  outside  which  are  either  parallel  or 
intersecting. 

USING  THE  BOOK 

You  may  wish  to  complete  this  page 
together  as  a  group.  If  so,  have  the 
shapes  in  Exercise  2  drawn  on  the 
chalkboard  or  prepared  for  distribution. 
If  the  exercises  are  to  be  completed  in 
workbooks  after  suitable  discussion  and 
demonstration,  be  certain  that  the 
students  are  familiar  with  the  accepted 
answer  format. 


<£s.O- 


ACTIVITIES 

1.  Make  copies  of  a  design  similar  to 
this.  Have  the  students  identify  pairs  of 
parallel  lines  and  intersecting  lines. 


A  6  C  D 


2.  Provide  the  pupils  with  two 
strips  of  paper  each  about  4  cm  wide 
and  20  cm  long  (adding  machine  tape 
works  well).  Show  them  how  to  tie  a 
6-sided  shape  with  all  sides  congruent 
(regular  hexagon).  Ask  about  which 
sides  are  parallel. 


These  strips  can  also  be  used  to  tie 
a  5-sided  shape  with  all  sides  congruent 
(regular  pentagon).  Be  sure  to  ask 
about  parallel  sides.  [There  are  none.) 


3.  Review  angles  by  having 
students  identify  right  angles,  acute 
angles,  and  obtuse  angles  in  the  design 
in  Activity  1. 


Parallelograms 


.Opposite 

sides 


. f . . 

Opposite 

sides 

t 


Parallelograms 


Not  parallelograms 


Parallelograms  have  (a)  four  sides 

lb)  both  pairs  of  opposite  sides  parallel. 

Exercises 

i.  Which' of  these  shapes  are  parallelograms7  (g")(  (b\  and  (d) 

id)  (c)  /  \  (d) 


(ai 


2.  Draw  a  parallelogram  using  your  ruler 


Draw  along  two  edges 
of  your  ruler. 
- 


i - r 


Move  ruler  as  shown 

Draw  along  edges  again 
- - - 

Erase  ends  Label  ABCD 
T  . ~ 


ABCD  is  a  parallelogram 


3.  Use  other  objects  to  draw  5 
different  parallelograms 
Hirst: 


a 


ozd 


4.  Identify  parallelograms  in 
your  classroom. 


ACTIVITIES 

1.  Provide  the  students  with  copies  of 
the  diagram  from  Activity  1,  page  58,  of 
the  teaching  notes.  Ask  the  students  to 
trace  and  colour  each  parallelogram. 

2.  Provide  each  pair  of  students 
with  strips  of  cardboard  (students  can 
also  make  their  own),  and  4  paper 
fasteners  to  make  a  model  parallel¬ 
ogram.  Have  students  trace  inside  to 
get  different  parallelograms.  Have  them 
use  their  parallelograms  to  make 
“parallelopatterns”. 


“Numbers  in  Parallelograms”  display 
as  shown. 


SI 


lo] 


ro~ 


El 


oj 


3.  Provide  students  with  a 


Use  a  different  coloured  marker  for 
each  parallelogram. 

This  should  be  accompanied  by  activity 
cards  such  as  the  following. 

(a)  Write  the  numbers  that  are  not  in 
any  parallelogram  at  all. 

(b)  What  is  the  sum  of  the  numbers  in 
the  green  parallelogram? 

(c)  As  above  in  (b)  for  other  colours. 

(d)  What  is  the  sum  of  the  numbers  in 
the  red  parallelogram  but  not  in  the 
blue  parallelogram? 

(e)  Write  the  greatest  (or  least)  number 
in  the  black  parallelogram,  etc. 


OBJECTIVE 

To  identify  and  to  draw  parallelograms 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

parallelograms,  opposite  sides 

MATERIALS 

rulers 

SUGGESTIONS 

Initial  Activity  On  the  chalkboard, 
use  a  book  and  ruler  to  draw  a  parallel¬ 
ogram. 
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Discuss  which  sides  are  parallel. 

Develop  the  notion  of  opposite  sides. 
Elicit  from  the  students  that  the 
properties  of  a  parallelogram  are 
(a)  4  sided,  (b)  opposite  sides  parallel. 

USING  THE  BOOK 

Reinforce  the  “opposite  sides”  aspect  of 
parallelograms.  Draw  a  number  of 
quadrilaterals  on  the  chalkboard  or 
overhead  projector:  rectangles,  squares, 
parallelograms  that  are  not  rectangles, 
and  some  quadrilaterals  with  all  sides 
different.  Elicit  from  the  students  which 
are  and  are  not  parallelograms  and 
why.  Do  Exercises  1  and  4  orally  as  a 
group.  Be  sure  to  elicit  the  reason  for 
each  response.  If  necessary,  proceed 
step  by  step  through  the  flow-chart 
approach  of  Exercises  2  and  3  to 
produce  the  various  parallelograms. 


$ 
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OBJECTIVE 

To  draw  pictures  of  cylinders  and  cones 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

models  and/or  pictures  of  cylindrical 
and  conical  shapes 

RELATED  AIDS 

HMS  —  DM11. 

SUGGESTIONS 

Initial  Activity  Bring  models  and 
pictures  of  cylinders  and  cones  to  class. 
Discuss  the  frequency  and  use  of 
cylindrical-  and  conical-shaped  things 
in  buildings  and  machinery  (cylinders  in 
car  engines;  wheels  as  short,  wide 
cylinders;  pipe  sections,  tin  cans,  etc.  as 
cylinders;  funnels,  pencil  tips,  and 
satellite  antennae  as  cones).  Search  for 
and  list  the  cylindrical  and  conical 
shapes  in  the  immediate  environment. 

USING  THE  BOOK 

In  one  hand,  hold  a  glass  jar  or  tin  can 
as  a  model  of  a  cylinder  so  that 
students  can  compare  your  step-by-step 
drawing  of  a  cylinder  with  the  model 
before  them.  Have  them  draw  each  step 
after  you  as  you  repeat  the  steps  again. 
Practise  this  several  times.  Repeat  for 
cones. 

If  students  become  adept  at 
drawing  cylinders  and  cones,  you  might 
have  them  skip  Exercises  1  to  10  and 
proceed  directly  to  Exercises  11  to  15. 
However,  any  student  uncertain  of  the 
procedure  can  use  the  intermediate 
steps  by  doing  Exercises  1  to  10. 


Drawing  Cylinders  and  Cones 


To  draw  a  cylinder: 
Step  1 

Draw  a  flattened 
circle  for  the  top. 


To  draw  a  cone: 
Step  1 

Draw  two  congruent 
sides  of  a  triangle. 


Step  2 
Draw  the 
sides. 


Step  3 

Draw  a  flattened 
circle  for  the  bottom. 


Step  4 

Use  dotted  line  to 
show  part  out  of  sight. 


Step  2 

Draw  a  flattened 
circle  for  the  base. 


Step  3 

Use  dotted  line  to 
show  part  out  of  sight. 


Exercises 

Trace  and  complete  each  cylinder. 


11.  Draw  a  tall  thin  cylinder. 

12.  Draw  a  short  thick  cylinder. 

13.  Draw  a  tall  thin  cone. 

14.  Draw  a  short  thick  cone. 


15. 


Draw  a  WHATSIT  made  of 
cones,  cylinders,  and  rectangles. 
What  does 
your  WHATSIT 
do? 
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ACTIVITIES 

1.  Some  students  might  enjoy  cutting 
up  old  magazines  to  make  a  collage  or 
a  bulletin-board  display  of  cylindrical- 
and  conical-shaped  things  around  us. 

2.  Have  students  write  a  short 
story  about  their  WHATSIT.  (See 
Exercise  15.)  The  story  might  tell  what 
the  WHATSIT  can  do,  what  it  has 
done;  or  it  might  be  involved  in  a  short 
mystery  story. 


6Q 


A  Chinese  Puzzle 


Make  this  tangram 


Trace  the  shape. 

Glue  it  on  cardboard. 

Cut  carefully  into  7  pieces. 
Make  different  patterns. 

Trace  and  colour  each  shape. 
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OBJECTIVE 

To  make  patterns  with  tangrams 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

tangram 

MATERIALS 

materials  for  making  tangrams  as 
mentioned  in  the  student’s  text 

BACKGROUND 

The  tangram  is  one  of  the  oldest  square 
puzzles  in  the  world.  About  4000  years 
ago,  Chinese  mathematicians  divided  a 
square  shape  into  five  triangles,  a  small 
square,  and  a  parallelogram.  It  is  said 
that  Napoleon  amused  himself  with  this 
puzzle  when  he  was  in  prison. 

USING  THE  BOOK 

With  guidance  some  classes  are  capable 
of  drawing  their  own  tangram  patterns 
on  stiff  cardboard.  However,  you  may 
wish  to  duplicate  and  distribute  the 
pattern  in  order  to  save  time. 

After  the  students  have  made  the 
patterns  shown,  ask  them  to  make  their 
own  figures.  Display  some  of  the  figures 
on  the  bulletin  board.  Provide  the 
students  with  labelled  envelopes  in 
which  to  place  their  playing  pieces. 


ACTIVITIES 

1.  Distribute  shapes  such  as  the 
following.  (Use  the  correct  size.)  Have 
the  students  use  the  three  pieces  —  the 
two  smallest  triangles  and  the  square  to 
cover  each  of  the  other  shapes.  Have 
them  draw  the  outline  of  each  piece  to 
show  where  it  fits. 


2.  As  above,  but  use  four  pieces. 
Ask,  “Though  the  shape  changes,  what 
stays  the  same?’’  [area] 


3.  Have  the  students  use  more 
pieces  to  make  various  shapes.  They 
should  outline  the  overall  shape  and 
exchange  these  for  study  by  classmates 
(as  in  Activities  1  and  2). 


OBJECTIVE 

To  solve  problems  involving  more  than 
one  step 

PACING 

Level  A  1-5 
Level  B  1-6 
Level  C  All 

VOCABULARY 

concession,  profit,  expenses 

SUGGESTIONS 

Initial  Activity  Use  the  Career  Aware¬ 
ness  notes  in  the  Chapter  Overview  in 
discussing  the  business  of  various  con¬ 
cession  operations.  Review  Professor 
Q’s  4  questions.  Pose  a  2-step  problem 
and  illustrate  the  steps  in  its  solution. 
Problem: 

A  popcorn  man  bought  2  cans  of 
popping  corn  at  $1.29  each  and  1  kg  of 
butter  for  $1.39. 

How  much  did  all  of  this  cost? 

Solu  tion: 

Step  1.  cost  of  popping  corn 

2  X  $1.29=  $2.58 
Step  2.  cost  of  butter  1.39 

total  cost  (add)  $3.97 

Step  3.  The  cost  was  $3.97. 

USING  THE  BOOK 

If  necessary,  provide  assistance  in 
reading  the  problems.  Assign  the 
exercises  and  move  about  the  room 
assisting  where  necessary. 

You  may  find  it  useful  to  have  the 
steps  in  problem  solving  displayed 
somewhere  in  the  classroom  for  easy 
reference.  Encourage  students  to  answer 
Professor  Q’s  questions  mentally.  Those 
pupils  with,  as  yet,  weak  organizational 
skills  may  benefit  from  writing  brief 
answers  to  the  steps  to  help  keep  on 
track. 


The  Concession  Business 


2. 


4. 


5. 


Remember  Professor  Q's 
questions 
if  / 


The  popcorn  man  sold  2  large, 

3  small,  and  2  buttered  boxes  of  popcorn. 

How  much  did  this  order  cost’  $3,35 

Expenses  for  one  day  were  $6.50, 

Meals  cost  S5.10  Total  sales  were  $74.65 

How  much  more  was  his  total  sales  than  the  meals  and 
expenses  together’  $63.05 

One  can  of  corn  makes  24  large  and  1 2  small  boxes, 
in  one  day  6  cans  were  used. 

How  many  boxes  altogether?  Sib 

One  day  at  the  beach  the  popcorn  man  sold 
84  large.  70  small,  and  65  buttered  boxes  of  popcorn. 

How  much  did  he  receive?  $  1 08.75 

One  can  of  corn  makes  30  large  boxes 
He  plans  to  sell  60  large  boxes  in  the  morning  and  120  large  boxes  in  the  afternoon. 

How  many  cans  of  corn  does  he  need?  6 

6.  A  customer  gave  him  a  ten-doilar  bill  for  5  large.  2  small,  and  4  buttered  boxes  of  popcorn 
What  change  should  the  customer  get?  $4.  20 

7.  The  popcorn  man  makes  25P  profit  on  each  box  he  sells 

He  sold  51  boxes  in  the  morning,  36  boxes  in  the  afternoon,  and  22  boxes  in  the  evening 
How  much  profit  altogether  for  that  day?  $  27,  25 
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ACTIVITIES 

1.  Students  might  write  a  brief  story 
“A  Day  in  the  Life  of  a  Concession 
Operator”. 

2.  Very  often  people  think  of 
concession  operators  in  conjunction 
with  fairs,  exhibitions,  sporting  events, 
carnivals,  etc.  Students  could  draw  a 
mural  of  such  an  event  showing  various 
concession  businesses. 

3.  Students  might  enjoy  a 
simplified,  guided  ‘‘cost  and  profit” 
analysis  of  a  potential  concession 

business.  They  could  be  involved  in  soft  with  the  quantity  of  drinks  made,  the 

drink  sales  for  example.  Have  students  amount  per  cup,  price,  and  profit  on 

investigate  the  cost  of  flavourings,  the  hypothetical  sales  of  various 

sugar,  paper  cups,  ice,  etc.  together  numbers  of  cups  per  day. 
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Drawing  Pictures  to  Solve  Problems 


Drawing  a  picture  often  helps  solve  a  problem. 

Jesse  is  1 .3  m  tall. 

Bess  is  0.9  m  tall. 

How  much  taller  is  Jesse? 


/ 


A  picture  may  look  like  this. 


Jesse  is  0.4  m  taller  than  Bess. 


Difference 

1.3 

-0.9 


0.4 


Exercises 

Draw  a  picture  for  each.  Solve. 

i.  Bob's  dog  is  0.9  m  tall. 

2. 

Brent  ran  4.5  m. 

Bill's  dog  is  0.7  m  tall. 

Bob  ran  3.6  m. 

How  much  taller  is  Bob's  dog?  0.2  m 

How  much  farther  did  Brent  run9  0.4 

rrt 

3.  It  is  1 .6  km  from  Donna's  house 

A. 

The  sides  of  a  triangle  are 

to  her  school. 

1 1.2  cm,  8.8  cm,  and  14.6  cm. 

Donna  walks  0.8  km  towards  school. 
How  much  farther  has  she  to  go?  6. 8 

km 

How  far  around  the  triangle?  34.  b 

c  f*\ 

5.  Muriel  threw  the  ball  3.3  m. 

6. 

Freddy,  the  frog,  jumped  1 .3  m 

Debbie  threw  the  ball  4.1  m. 

in  the  first  jump. 

How  much  farther  did  Debbie 

Then  he  jumped  0.8  m. 

throw  the  ball?  0.8  m 

How  far  did  he  jump  altogether?  2.1 

rrv 

7.  It  is  2.1  km  to  the  ski  lodge. 

8. 

\ 

The  long  side  of  a  rectangle  is  4.3  cm. 

Melvin  skis  1 .7  km. 

The  short  side  is  2.8  cm. 

How  much  farther  has  he  to  go?  0.4 

km 

How  far  around  the  rectangle?  '4.2. 

cm 
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OBJECTIVE 

To  draw  pictures  to  help  solve  problems 

PACING 

Level  A  1-7 
Level B  1-7 
Level  C  All 

RELATED  AIDS 

HMS  — DM14. 

BACKGROUND 

A  sketch  that  illustrates  a  problem 
often  provides  additional  cues  to  its 
solution.  While  some  of  the  problems 
may  be  solved  without  the  picture, 
students  should  draw  a  picture  for  each 
in  order  to  practise  and  to  get  into  the 
habit  for  more  difficult  problems  later. 

USING  THE  BOOK 

Illustrate  the  problem  in  the  pupil 
display  with  your  own  diagram. 
Emphasize  that  the  diagram  need  not 
be  a  masterpiece  but  need  only 
illustrate  the  facts.  Hence,  stick  men 
and  women,  stick  dogs  and  cats,  etc. 
are  absolutely  acceptable.  However,  the 
fact  that  one  is  taller  than  the  other; 
one  runs  a  distance  farther  than 
another;  and  so  on  should  be  shown. 
Label  fully  with  the  details. 

Go  through  the  exercises  together 
to  ensure  there  are  no  reading 
problems.  Assign  the  exercises.  Be 
certain  that  students  are  familiar  with 
the  accepted  answer  format. 


ACTIVITIES 

1.  Encourage  the  students  by  asking 
several  to  make  a  larger  demonstration 
picture  to  illustrate  certain  problems 
from  this  page  and  then  show  the 
solution.  These  can  be  posted  on  the 
bulletin  board. 

2.  Prepare  some  simple  diagram 
sets  on  the  chalkboard  or  bulletin 
board  of  the  type  shown  below.  Have 
the  pupils  write  a  word  problem  to 
match  each  diagram. 


2.6  m 


0.3  m 


2.4  m 


□  t 

0.3  m 
Floor  tile 


-4.7  m- 
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Approximations 


Alice  bought  ski  equipment. 

skis  $69.75 

boots  $73.65 

ski  poles  $26.75 

Approximately  how  much  were  the  three  items?  O 

Round  to  the  nearest  ten  dollars. 


$69.75- 

$73.65- 

$26.75- 


$  70 
$  70 
$  30 


Approximate  total  was  $170 


Exercises 

Round  first  to  nearest  ten  dollars.  Then  approximate  the  answer 

Approximately  how  much  more  did  Alice  pay  for  the  skis  than  for  the  poles?  $4Q 

2.  Gil  bought  skates  tor  $78.65.  hockey  pads  for  $54.85.  and  5  hockey  sticks  for  $32.50 
Approximately  how  much  did  he  pay  for  the  equipment?  $  |foo 

3.  Approximately  how  much  more  did  Gil  pay  for  the  skates  than  for  the  hockey  pads9  $30 

4.  A  set  of  golf  clubs  cost  $145.75.  a  golf  cart  cost  $32.54,  and  golf  shoes  cost  $58.23 
Approximately  how  much  are  the  three  items?  $  £40 

5.  A  pair  of  basketball  shoes  costs  $22.65.  a  uniform  costs  $16.75.  and  a  basketball  costs 
$38.50 

Approximately  how  much  more  do  the  shoes  cost  than  the  uniform?  $  0 


Tune  Up 


Round  each  to  the  nearest  (a)  hundred  (b)  thousand  (c)  ten  thousand, 

1.  52  345  2.  37  294  3.  18  091  4.  63  545  5.  11756 


Round  to  the  nearest  (a)  million  (b)  ten  million. 
6.  17  543  21  1  7.  63  456  754 


8.  88  954  329 
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ANSWERS  .* 

Tune.  Up 

I.  (a)  52  300  (W)  5a  000  CO  50  000  2.  ( <0  37  30C>-'  <b)  37  OOO  <.0  40  000 

3.  (a)  18  loo  (b)  18  000  Cc)  2.0  000  4.  (q)  5oo  (b)  LA  000  (c)  60  000 

5.  (a)  If  8 00  Cb)  12  o 00  Cc)  10000  (O  18  ooo  ooo  (  fe)  20  000  000 

7.  (a)  63  000  000  Cb)  60  000  000  8.  (ck)  89  Ooo  000  (b)  80  OOO  OOO 


OBJECTIVES 

To  approximate  answers  by  rounding 
before  calculating 
To  practise  rounding 

PACING 

Level  A  1-4,  Tune  Up 
Level  B  1-4,  Tune  Up 
Level  C  2-5,  Tune  Up  is  optional 

VOCABULARY 

approximations,  ski  equipment,  basket¬ 
ball  shoes,  uniform 

SUGGESTIONS 

Initial  Activity  Review  the  rules  for 
rounding  as  introduced  on  pages  27 
and  28: 

—  Locate  the  digit  to  be  rounded. 

—  Look  at  the  digit  to  the  right. 

—  If  this  digit  is  less  than  5,  leave  the 
first  digit  as  it  is. 

—  If  this  digit  is  5  or  greater,  round  the 
first  digit  up  to  one  larger. 

—  Write  the  whole  number  with  the 
appropriate  number  of  zeros. 

Review  rounding  money  to  the  nearest 
ten  dollars.  Use  these  for  practice  if 
necessary. 


(a) 

$27 

(b) 

$31 

(c) 

$54 

(d) 

$65 

(e) 

$18.75 

(f) 

$22.95 

(g) 

$49.10  (h) 

$68.25 

(i) 

$19.39 

USING  THE  BOOK 

Discuss  the  pupil  display  thoroughly. 
You  may  wish  to  do  this  when  the 
students’  books  are  closed  so  they  do 
not  see  the  solution.  Clearly  set  out  the 
problem  in  step  form  so  that  students 
can  pattern  steps  for  subsequent 
problems.  Emphasize  that  the 
approximate  answers  are  just  that  — 
approximations.  The  answers  are  close 
to  what  the  actual  answers  will  be.  You 
may  illustrate  this  by  calculating  the 
actual  answer  to  the  problem  in  the 
display  and  comparing. 

Read  through  the  problems 
together  to  make  certain  that  reading 
level  is  not  further  complicating 
matters  for  any  students.  The  answer 
for  Exercise  1  is  in  the  back  of  the 
book  for  those  who  would  like  to  check 
their  results.  All  five  problems  involve 
dollar  amounts  and  rounding  to  the 
nearest  ten  dollars.  Point  out  that  to 
approximate  the  answer,  as  indicated  in 
the  instructions,  simply  means  to  solve 
and  write  the  answer  in  approximate 
numbers. 

The  Tune  Up  exercises  have  been 
included  to  help  as  a  review  of  pages  27 
to  29  and  as  a  preparation  aid  for  page 


65.  For  these  exercises,  be  certain  that 
the  students  are  familiar  with  an 
accepted  answer  format. 

ACTIVITIES 

1.  See  the  Activities  listed  for  pages  27 
to  29  in  the  teaching  notes  for  ideas 
that  can  be  used  here. 

2.  Display  old  merchandise 
catalogues.  Have  the  students  cut  out 
their  purchases,  round  the  amounts, 
and  give  an  approximate  total  for  the 
items  they  chose. 

3.  See  the  “Batter  Up”  game  in 
the  Activity  Reservoir.  Use  a  number  of 
skill  cards  which  deal  with  rounding. 


3468  —  ? 

$68.75-*  ? 

8  622  222-*? 

nearest 

nearest  ten 

nearest 

thousand 

dollars 

million 

EXTRA  PRACTICE 

1.  Round  these  to  the  nearest  ten  dollars, 

(a)  $63.22  (b)  $84.95  (c)  $65.60 

(d)  $71.80  (e)  $39.50  (f)  $142.71 

(g)  $20.99  (h)  $338.86 (i)  $472.70 

2.  Round  these  to  the  nearest  whole 
number. 

(a)  $2.65  (b)  $8.42  (c)  $12.56 

(d)  $22.95  (e)  $1.91  (f)  $44.39 

(g)  $5.55  (h)  $13.49  (i)  $199.29 

3.  A  tennis  racquet  cost  $59.95,  shoes 
$32.95,  and  tennis  balls  were 
$4.59  per  can. 

(a)  Approximately  how  much  did  the 
racquet  and  shoes  cost  together? 

(b)  Approximately  how  much  more 
was  the  tennis  racquet  than  the 
shoes? 

(c)  Approximately  how  much  would 
3  cans  of  balls  cost? 
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Using  Rounding 


On  a  vacation  Franz  travelled  1'762  km  by  car 
and  2341  km  by  airplane.  ^g||||||5  a 

Approximately  how  far  did  Franz  travel  in  all?  kii.vjs. 


Round  to  the  nearest  thousand: 


Approximate  distance  is  4000  km. 


Exercises 

Round  first  to  the  nearest  thousand.  Then  approximate  the  answer. 

1.  Betty  travelled  2340  km  by  car. 

She  travelled  1651  km  by  airplane. 

Approximately  how  far  did  she  travel  in  all?4ooo 


3. 


4. 


Horace  travelled  2675  km  by  bus. 

He  travelled  1811  km  by  train.  ! 

Approximately  how  much  farther  did  he  travel  by  bus?j£>oo  km 

A  wildlife  officer  counted  3756  caribou  and  1276  buffalo. 

Approximately  how  many  more  caribou  than  buffalo  were  there? 

3000 

The  Fish  and  Game  Association  planted  1 5  356  fingerlings  in  Trout  Lake,  27  635  finger- 
lings  in  Bow  Lake,  and  32  399  fingerlings  in  Rainbow  Lake. 

Approximately  how  many  fingerlings  were  planted  in  all?  75  qqq 

On  a  round-the-world  trip,  Lopez  flew  18  395  km,  travelled  by  ship  22  675  km,  and 
travelled  by  bus  17  560  km. 

Approximately  how  far  did  Lopez  travel  in  all?  5q  00o 


ACTIVITIES 

1.  For  a  quick-to-make  activity  to 
reinforce  rounding,  prepare 

(a)  ten  containers  (boxes,  tins,  empty 
milk  cartons,  etc.)  labelled  either  from 
100  to  1000  (to  practise  rounding  to  the 
nearest  100),  or  from  1000  to  10  000  (to 
practise  rounding  to  the  nearest  1000). 

(b)  a  deck  of  appropriately  numbered 
cards,  i.e.,  365,  428,  621,  etc.;  or 
4667,  8520,9114,  etc. 

Have  pupils  singly,  or  as  small  groups, 
select  cards  and  sort  them  into  their 
appropriate  containers.  For  example,  if 
rounding  is  being  done  to  the  nearest 
100,  a  428  card  should  be  placed  in  the 
400  box,  and  so  on.  This  activity  can 
easily  be  adjusted  to  suit  the  needs  of 
the  group. 

2.  If  you  have  not  already  done  so, 
see  the  Activities  listed  for  pages  27  to 
29  and  64  in  the  teaching  notes  for 
ideas  that  could  be  used  here. 

3.  Both  the  games  “Slalom”  and 
“Spider  and  the  Fly”  as  described  in 
the  Activity  Reservoir  can  be  used  to 
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maintain  rounding  skills.  Both  games 
will  require  skill  cards  such  as  these. 


1276  ? 

$1585.90-*-? 

1276  ? 

nearest 

nearest 

nearest 

thousand 

thousand 

hundred 

EXTRA  PRACTICE 

1.  Round  each  to  the  nearest  (i)  thousand 
(ii)  ten  thousand. 

(a)  62  225  (b)  33  850  (c)  76  499 
(d)  27  230  (e)  16  620 


Population  by  First  Language 
in  Canada 

English 

12  973  810 

French 

5  793  650 

German 

541  085 

Italian 

583  360 

Ukranian 

309  855 

Indian  and  Eskimo 

179  825 

All  others 

1  214  740 

OBJECTIVE 

To  use  approximations  in  problem 
solving 

PACING 

Level  A  1-3 
Level  B  All 
Level  C  All 

VOCABULARY 

vacation,  wildlife  officer,  caribou, 
buffalo,  association,  fingerlings 

BACKGROUND 

While  most  of  the  previous  page  dealt 
with  rounding  to  the  nearest  ten 
dollars,  this  page  is  concerned  with 
rounding  whole  numbers  to  the  nearest 
thousand. 

SUGGESTIONS 

Initial  Activity  Use  the  following 
numbers  as  a  basis  for  a  review  of 
rounding  to  the  nearest  thousand. 

2145  3505  1999 

4321  5678  8500 

4931  45  644  78  345 

69  564  79  671  99  831 

If  you  have  not  already  done  so, 
you  may  wish  to  display  the  general 
steps  in  the  rounding  process  (see  pages 
27  and  28)  for  reference  while 
completing  the  word  problems  on  this 
page. 

USING  THE  BOOK 

Read  through  the  problem  in  the  pupil 
display.  Be  certain  that  the  students  are 
aware  of  how  the  approximate  answer 
was  arrived  at  using  rounding. 
Emphasize  that  this  is  an  approximate 
answer  only.  You  may  wish  to  demon¬ 
strate  how  close  the  approximation  is  to 
the  actual  distance  Franz  travelled. 

You  may  wish  to  read  through  the 
exercises  first  before  assigning  them  to 
make  sure  that  reading  level  is  not  an 
obstacle. 


2.  Use  the  table  and  round  to  the  nearest 
hundred  thousand.  Approximate  the 
answers. 

(a)  How  many  more  people  have  English 
as  a  first  language  than  French? 

(b)  Are  there  more  people  with  English 
as  a  first  language  than  all  others 
together? 

(c)  Of  those  listed,  which  two  are  about 
the  same  population  as  German? 

(d)  What  is  the  total  of  all  those  shown? 


OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM15. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
36). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1,9 

A 

39,  60 

2,5 

B 

41,48 

4,8 

C 

44,46 

6 

D 

54 

7 

E 

63 

^0> 


Chapter  Test 


1 .  Draw  a  rectangular  prism  and  a  cone.  R  ^ 

2.  Name  each  angle.  (a) 


Angle  RST 
■  angle  TSR 


Angte.  VSM 
or  angle  MB'/ 


3.  Measure  the  diameter  in  centimetres. 


4,  Which  angle  is  congruent  to!  ABC?  Z  RST 

x 


/ 


A 


(a) 


(b)  w  / 

obtuse  angle  /  Acute  angle 


6.  The  polygons  are  congruent. 

Name  the  matching  vertices  and  sides. 
B  T 


7.  Draw  a  picture  for  each.  Solve. 

A  red  pyramid  is  38.4  cm  tall. 

A  blue  pyramid  is  96  8  cm  tall9  504.  crri 
How  much  taller  is  the  blue  pyramid9 


Sides 
BO  — ^  TA  . , 

OX— >  AP  8-  Measure  using  a  protractor.  40 

6X->  TP 

A 


9.  Draw  a  parallelogram. 
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I 


Cumulative  Review 


Compare  these  numbers.  Use  >  ,  < .  or  = . 

> 

1.  247.93  •  247.34 


Round  to  the  nearest  tenth. 

48.4  0.2 

3.  48394  4  024 


Add. 

9. 


1.8 

5.  1.752 


> 

2.  1948.6  •  1942.9 


Round  to  the  nearest  hundredth. 
<8.07  1.45 


6.  12.072 


7.  1.445 


127.00 
8.  127. 


Subtract. 
12. 


0.27 

10. 

43.07 

11.  472  898 

+  1.69 

+  19.58 

+  287  545 

I.U 

62.  65 

760  44-3 

6.09 

13. 

324.48 

14.  84  631 

-  3.27 

-  170.52 

-  36  097 

2.82 

/ 53.46 

48  534 

is.  Name  each  shape 
(a) 


(d) 


C^\  mdec 


16.  Name  the  vertex  of  each  angle. 

(a)  &  ®  (b)  V  r ' 

s 


(c)  K 


w 


17.  Draw  a  circle  with  the  radiusAS. 
A  B 


18.  Draw  a  cylinder. 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review  the 
pages  that  contain  any  problems  of  the 
type  they  missed.  Some  students  can  do 
this  on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or, 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page  Number 

1,2 

17 

3-8 

28 

9-10,  12,  13 

12,  16 

11,  14 

21 

15 

37 

16 

41 

17 

42 

18 

60 
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CHAPTER  3  OVERVIEW 


This  chapter  develops  and  extends  skills  related  to 
multiplication  of  whole  numbers  and  decimals. 
Emphasis  is  placed  on  understanding  of,  and  efficiency 
with,  the  formal  multiplication  algorithm.  Number 
patterns  are  used  frequently  to  develop  various 
concepts  such  as  placement  of  the  decimal  point. 
Problem  solving  is  also  given  regular  emphasis 
throughout  the  chapter. 

OBJECTIVES 

A  To  multiply  by  powers  of  10 
B  To  multiply  by  multiples  of  10,  100,  and  1000 
C  To  multiply  up  to  a  5-digit  factor  by  a  1-digit  factor 
D  To  multiply  2-  and  3-digit  factors  by  2-  and  3-digit 
factors 

E  To  multiply  a  decimal  by  a  whole  number 
F  To  multiply  a  whole  number  by  a  decimal 
G  To  multiply  a  decimal  by  a  decimal 
H  To  solve  word  problems 

BACKGROUND 

Multiplication  can  be  regarded  as  repeated  addition. 
This  can  be  demonstrated  through  the  use  of  arrays. 

3  x  4  4  4  +  4  +  4  or 

•  •  •  •  3  groups  of  4 

•  •  •  • 

•  •  •  • 


This  leads  to  the  Short  Form  or  the  standard  multipli¬ 
cation  algorithm. 

12 

X  3 

36 

Some  students  may  have  difficulty  with  multipli¬ 
cation  for  one  or  more  of  the  following  reasons: 

(a)  insufficient  knowledge  of,  and  competence  with, 
basic  multiplication  facts; 

(b)  insufficient  understanding  of  multiplication  as 
repeated  addition.  This  difficulty  is  most  evident  in 
problem-solving  situations.  A  student,  when  asked 
to  find  the  total  number  of  cans  of  pop  contained 
in  5  cases  of  24  cans,  may  not  perceive  this  as  a 
repeated  addition  situation  (i.e.,  5  groups  of  24), 
and  therefore  requiring  multiplication. 

(c)  inability  to  estimate  and  relate  an  estimate  to  the 
calculated  product; 

(d)  insufficient  knowledge  of  the  steps  in  the  multipli¬ 
cation  algorithm  including  place  value  as  it  relates 
to  regrouping  and  placement  of  the  partial 
products. 

Time  spent  developing  an  understanding  of  the 
multiplication  process  through  concrete  experiences 
and  an  on-going  drill  program  will  pay  dividends. 


An  array  can  also  effectively  demonstrate  the 
multiplication  process  when  the  multiplicand  is  greater 
than  one  digit.  The  distributive  property  permits  us  to 
“distribute”  or  “break  apart”  the  number  into  its 
component  place-value  parts,  multiply  separately,  and 
add  the  partial  products  to  find  the  final  product. 


3  X  12  _ 10 _  2  3  X  10 

[-•••*••••••  '«  •'  plus 

3 .  ••  3X2 


The  array  can  lead  to  various  multiplication  algorithms 
which  help  to  promote  understanding  of  the  process. 
3X12  (a)  Expanded  Form  10  +  2 

X  3 

30  +  6  =  36 

(b)Column  Form  12 

X  3 

6  (3X2) 

30  (3  X  10) 


MATERIALS 

graph  paper 


CAREER  AWARENESS 

Dockyard  Workers  [90] 

An  efficient  dockyard  requires  the  cooperation  and 
skill  of  many  kinds  of  workers.  Tug  boat  operators 
often  have  to  tow  a  large  ship  into  the  dockyard  and 
nudge  it  safely  against  the  dock.  Crane  operators  and 
workers  must  unload  the  ship.  Drivers,  using  various 
kinds  of  machines  like  tow  motors,  pick  up  the  cargo 
and  place  it  neatly  in  nearby  warehouses  or  load  it 
onto  waiting  trucks.  Managers  are  responsible  for 
coordinating  the  loading  and  unloading,  and  shippers 
ensure  that  the  proper  cargos  are  sent  to  the  correct 
destinations. 

Most  dockyards  have  repair  facilities  where 
damaged  ship  equipment  can  be  overhauled  or 
replaced.  A  dockyard  can  be  an  extremely  busy  place! 
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1. 

(a) 

5 

(b) 

3 

(c) 

9 

<d) 

0 

(e) 

8 

(f) 

10 

X  4 

X  3 

X  1 

X  4 

X  2 

X  3 

. 20 

9 

0 

1  b 

"~30 

2. 

(a) 

6 

(b) 

4 

(C) 

1 

(d) 

8 

(e) 

6 

(f) 

7 

X  6 

X  9 

X  5 

X  7 

X  4 

X  2 

3b 

3b 

5 

5b 

"24 

(9 

. 14 

3. 

(a) 

8 

(b) 

10 

(c) 

5 

(d) 

7 

(e) 

10 

4 

X  8 

X  7 

X  9 

X  7 

X  2 

X  8 

"64 

7  o 

45 

"49 

20 

32 

4. 

(a) 

7 

(b) 

6 

(c) 

10 

(d) 

5 

(e) 

7 

if) 

9 

X  6 

X  2 

X  10 

X  6 

X  3 

X  9 

"42 

12 

Too 

"30 

2) 

“87 

5. 

(a) 

.8 

(b) 

4 

(C) 

5 

(d) 

8 

(e) 

9 

(f) 

1 

X  5 

X  2 

X  5 

X  9 

X  6 

X  1 

40 

8 

. 25 

72 

54 

(f) 

1 

6. 

(a) 

8 

(b) 

5 

(C) 

4 

(d) 

6 

(e) 

10 

3 

X  6 

X  3 

X  4 

X  1 

X  5 

X  9 

48 

~1 5 

71 

6 

50 

27 

7. 

(a) 

7 

(b) 

2 

(c) 

10 

(d) 

8 

(e) 

9 

(f) 

4 

X  5 

X  2 

X  8 

X  0 

X  7 

X  3 

35 

4 

"80 

0 

63 

12 

8. 

fa) 

6 

(b) 

9 

(C) 

6 

(d) 

10 

(e) 

3 

(f) 

7 

X  10 

X  2 

X  3 

X  4 

X  8 

X  4 

feO 

7s 

. T& 

40 

24 

-  28 

Tune  Up  Score  Card 

Points 

Fitness  Report 

48  •  43 

Excellent  condition 

42  ■  38 

Very  good  condition 

37  •  33 

Good  condition 

32  -  28 

Fair  condition 

27  -  less 

More  exercise 

1  mark  for  each  correct  answer. 
How  was  your  Fitness  Report? 


Df.li  multiplication  69 


OBJECTIVE 

To  practise  basic  multiplication  facts 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  II  —  29-30. 

BFA  PROB.  SOLVING  LAB  II  —  49,  53. 

USING  THE  BOOK 

This  drill  page  could  be  done  at  one 
sitting.  To  encourage  greater  student 
involvement,  you  might  consider  having 
each  pupil  predict  what  score  they  will 
achieve  on  the  set  of  questions,  and 
hence,  what  their  “Fitness  Report”  will 
be.  You  may  wish  to  either  (a)  do  this 
page  (or  parts  of  it)  orally,  or  (b)  use  it 
as  a  basis  for  some  oral  drill  on 
multiplication  facts. 


ACTIVITIES 

1.  Some  students  might  benefit  from 
completing  a  multiplication  grid  like 
the  one  shown.  Until  they  gain  mastery 
of  the  basic  facts,  students  might  use 
the  grid  as  a  reference  with  other 
suggested  multiplication  activities. 


2.  Provide,  or  have  students  create, 
Multiplication  Mini-Grids. 


Example 


X 

7 

2 

4 

1 

3 

5 

3 

6 

8 

4 

3.  Construct  triangular  flash  cards 
for  extra  oral  and  written  multiplica¬ 
tion  drill. 


Example 


When  using  the  cards,  place  your  hand 
over  the  product  (35).  The  card  then 
can  be  used  to  show: 

7X5=1  5X7=1 

This  reinforces  the  fact  that  multipli¬ 
cation  is  commutative  (i.e.,  changing 
the  order  of  the  factors  does  not  affect 
the  product). 

4.  Use  chain  calculations  for  both 
oral  and  written  drill  in  order  to 
reinforce  combined  operations. 

Example 

Oral:  Multiply  6  by  4.  Add  5. 

Subtract  3.  Add  2. 

Written:  6X4  +  5-  3  +  2  [28] 
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OBJECTIVES 

To  introduce  multiplication  when  one 
of  the  factors  is  1,  10,  100,  or  1000 
To  develop  and  apply  a  rule  based  on 
the  pattern  that  exists  between 
these  factors  and  the  products 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


VOCABULARY 

factor(s),  product 

RELATED  AIDS 

HMS  — DM16  and  DM17. 
BFA  COMP  LAB  11  —  36. 


SUGGESTIONS 


Initial  Activity  Write  the  following 
questions  on  the  chalkboard.  Have 
students  provide  the  missing  products. 


4  X  1  =  ■ 

4  X  10  =  ■ 

4  X  100  =  ■ 

4  X  1000  =  ■ 


36  X  1  =  ■ 

36  X  10  =  ■ 

36  X  100  =  ■ 
36  X  1000  =  ■ 


If  a  calculator  is  available,  one  student 
might  check  the  products. 

Discuss  the  patterns  that  develop 
in  the  products.  Encourage  students  to 
express  orally  the  relationship  that 
exists  between  the  number  of  zeros  in 
the  second  factor  and  the  number  of 
zeros  in  the  product.  Develop  a  rule 
cooperatively. 

Avoid  suggesting  that  zeros  are 
“added”  to  the  product;  in  reality,  the 
zeros  are  “annexed”. 

6  X  1000  +  6  +  0  +  0  +  0  (or  6) 


You  may  want  to  take  this 
opportunity  to  remind  students  that 
multiplication  is  based  on  repeated 
addition.  This  may  help  some  students 
to  better  understand  how  the  pattern 
develops. 

Examples 

4X  1  =  1  4  X  10  =  10  4  X  100  =  100 

1  10  100 

1  10  100 

1  10  100 

4  40  400 


USING  THE  BOOK 

Use  the  pupil  display  to  reinforce  the 
discoveries  made  in  the  Initial  Activity. 
You  might  wish  to  work  with  students 
on  Exercises  1  and  2  to  ensure  that  the 
rule  is  being  properly  applied.  Point  out 
that  Exercises  6,  21,  and  22  are  slightly 
different  than  the  rest  of  the  exercises 
and  will  require  careful  attention.  [The 
first  factor  contains  one  or  more  zeros.] 


Special  Factors 


5  X 

10  = 

50 

factor 

factor 

product 

Kim  made  these  patterns.  The  second  factors  are  1.  10,  100,  or  1000. 


3  X  1 
3X10 
3  X  100 
3  X  1000 


3 

30 

300 

3000 


25  X  1 
25  X  10 
25  X  100 
25  X  1  000 


25 
250 
2500 
25  000 


376  X  1  =  376 

376  X  10  =  3760 

376  X  1  00  =  37  600 
376  X  1  000  =  376  000 


Can  you  find  the  pattern? 


What  rule  helps  you  find  the  product  when  multiplying  by  1.  10,  100.  or  1000? 


Exercises 

Use  your  rule  to  complete  this  electronic  special-factor"  chart. 


4. 


*  6. 


NX 

/\ 

i  in  inn  mnn 

1  1 U  l  LIU  IUUU 

~l 

1 

m  1  iBPIt  io  B  700  [ loop  B 

34  ■  340  B  3400  .  34  OOO  B 

15b  | ^Hl5fo0  ^B/5bOo|  1 56  000 

. . 

in  i 

j i 

me 

f  JU 

18 

j  18  H$i  180  filli  1800  I  18  ooogi 

1  7  •  .  ”  .  . -  |  ,  - ; L ** fcwfOT? ®  1  /"'■<,'  ■  v. 

8 

I  3  H&4  30  |  £  300  j  3000  fjjj 

_  _ ...  -4 . ; .  I  -•  .  ! 

rn 

JU 

■  5C  li  I  500  ;  f  4  5000H50000B 

Write  each  product. 
^39  X  100  39 00 
ii.  852  X  100  85  Zoo 
15.  28  X  1  28 


8.  17X1  n 


12.  3  X  100  300 

742  ooo 

16.  742  X  1000 


9. 

13. 

17. 


8  X  1000  8000  10. 
87  OOO 

87  x  10Sgsoo  14' 

389  X  100  18. 


126  X  10 
11  X  100 
999  X  10 


1 280 
flOO 
999  0 


*19. 


6  X  10  000 

bo  ooo 


*20.  14  X  10  000  *21. 

140  ooo 


40  X  1000 

■40  OOO 


*  22. 


100  X  100 

IO  ooo 
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Note  that  the  exercises  are 
designed  to  be  done  mentally  with 
reliance  on  the  developed  rule  rather 
than  on  a  formal  algorithm.  The  rule 
becomes  important  as  students  deal 
with  expanded  notation  on  page  72. 

ACTIVITIES 

1.  Play  the  game  “22”  for  two  to  four 
players. 

(a)  Using  a  blank  die,  place  the 
numbers  1,  10,  10,  100,  100,  and 
1000  on  the  faces. 

(b)  The  first  player  rolls  the  die  and 
multiplies  22  by  the  number 
showing  on  the  up-turned  face  of 
the  die  (e.g.,  22  X  100  =  2200). 

(c)  Play  continues  for  the  rest  of  the 
students.  This  completes  one  round. 

(d)  Play  5  rounds.  The  player  with  the 


greatest  total 

score  wins. 

Player  1 

Player  2 

220 

220 

2200 

22 

22 

220 

220 

220 

+2200 

+2200 

4862 

2882 

Player  1  wins. 

Variations:  Choose  any  other  number 
for  the  game,  e.g.,  47  or  125.  The 
player  with  the  least  score  wins. 

2.  Play  “Concentration”  using  8 
pairs  of  matching  cards. 


23  X  100 

matches 

2300 

16  X  10 

matches 

160 

3.  Provide,  or  have  students  create, 
drill  wheels  for  extra  practice. 


70 


Patterns  with  Multiples  of  10 


Exercises 

Use  your  rule  to  find  the  products. 


£  (a)  2  X 

3  b 

(b) 

2  X  30  IcO 

(c)  2  X  300 

600  (d) 

2  X  3000  fc  ooo 

Level  B  All 

2.  (a)  4  X 

4  lb 

(b) 

40  X  4  ibO 

(c)  400  X  4 

1  bOO  (d) 

4000  X  4  lb  OOO 

Level  C  All 

3.  (a)  6  X 

7  42. 

(b) 

6  X  70  420 

(c)  6  X  700  4 £00  (d) 

6  X  7000  42  000 

SUGGESTIONS 

Write  each  product. 

Initial  Activity  Use  the  pupil  display 

4.  .  40 

5. 

60 

6.  70 

7.  90 

8.  30 

9.  50 

(or  similar  chalkboard  examples)  as  a 

X  2 

X  3 

X  8 

X  5 

X  9 

X  4 

means  for  discussing  the  patterns. 

80 

18  0 

560 

450 

27  0 

2.00 

Encourage  students  to  draw  upon  con- 

10.  200 

11. 

200 

12.  600 

13.  400  14.  800 

15.  600 

elusions  reached  on  the  preceding  page 

X  4 

X  6 

X  3 

X  6 

X  5 

X  8 

(page  70).  Avoid  the  phrase  “zeros  are 

800 

(200 

1800 

240  0 

4000 

4800 

added  to  the  product”,  but  say  rather 

16.  2000 

17. 

4000 

18.  7000 

19. 

9000 

“zeros  are  annexed”. 

X  3 

X  8 

X  3 

X  9 

Many  students  will  develop  a  rule 

boo  0 

32  OOO 

2f  ooo 

81  ooo 

similar  to  this  one. 

Solve  these  mini-stories. 

20.  About  3  airplanes  land  and  take  off 
every  minute  at  the  International  Airport. 
About  how  many  would  land 
and  take  off  in 


21.  About  400  airplanes  land  and  take  off 
every  day  at  another  airport. 

About  how  many  would  land 
and  take  off  in 


(a)  20  min?  b0 
(c)  70  min?  210 


(b)  50  min?  iso 
(d)  100  min?  3 00 


(a)  6  d?  2400 
(c)  8  d?  32.00 


(b)  5  d?  2000 
(d)  2  d?  800 


OBJECTIVES 

To  introduce  multiplication  when  one 
of  the  factors  is  a  multiple  of 
10,  100,  or  1000 

To  develop  and  apply  a  rule  based  on 
the  pattern  that  exists  between 
these  factors  and  the  products 

PACING 

Level  A  All 


Multiplication  by  multiples  o'  10.  100.  1000  71 


ACTIVITIES 

1.  Students  might  benefit  from 
exploring  number  patterns  where  both 
factors  are  multiples  of  10. 

Example 

20  X  40  =  800 

The  basis  for  the  pattern  can  be  shown 
by  using  the  associative  (grouping) 
property. 

20  X  40  =  (2  X  10)  X  (4  X  10) 

=  (2X4)  X  (10  X  10)  (associative 
=  8  X  100  property) 

=  800 

An  algorithm  approach  can  also  be 
used. 

40 - X  10 

X20 - >-2  X  10 

8  X  100  =  800 

2.  Provide,  or  have  students  create, 
appropriate  function  tables  for  extra 
practice. 


(a)  Complete  by  using  the  rule. 


Rule:  X  8 

Enter 

Display 

20 

50 

400 

900 

6000 

3000 

160 

■ 

■ 

■ 

■ 

■ 

[400] 
[3200] 
[7200] 
[48  000] 
[24  000] 


(b)  Find  the  rule,  then  complete. 


Rule:  ? 

Enter 

Display 

60 

240 

20 

80 

300 

1200 

50 

■ 

800 

■ 

7000 

■ 

600 

■ 

[200] 
[3200] 
[28  000] 
[2400] 


Example 

2  X  4000 

Multiply  the  4  by  the  2,  and  annex 
three  zeros. 

2  x  4000  =  8000 
You  may  want  to  explore  the 
mathematics  behind  the  rule  in  more 
depth. 

Example 

2  X  4000 

We  can  think  of  4000  as  4  X  1000. 

Now  we  can  write: 

2  X  4  X  1000 
=  8  X  1000 
=  8000 

USING  THE  BOOK 

Students  should  be  aware  that  they 
need  only  apply  their  rule  mentally  and 
record  the  product  rather  than  calculate 
the  product  using  a  formal  algorithm. 
The  skills  developed  on  this  page  have 
implications  for  understanding  the  work 
on  expanded  multiplicands  on  pages  73, 
74,  and  75;  and  they  play  an  important 
part  in  the  estimation  skills  on  page  76. 

Be  certain  that  the  pupils  are 
familiar  with  the  accepted  answer 
format.  You  may  wish  to  review  the 
meaning  of  the  symbols  for  minute  and 
day  (i.e. ,  min  and  d)  to  facilitate  the 
solutions  for  Exercises  20  and  21. 


[Rule:  X  4] 


3.  Have  students  create  simple 
crossnumber  puzzles  to  maintain 
competency  with  basic  facts.  The 
puzzles  are  self-checking. 


a  5 

b  6 

C  5 

4 

ACROSS  DOWN 
a  7X8  a  5X11 
c  6X9  b  8X8 
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OBJECTIVE 

To  introduce  expanded  notation  using 
numbers  having  not  more  than  four 
digits 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

expanded  form 

SUGGESTIONS 

Initial  Activity  You  may  wish  to 
briefly  review  place-value  concepts 
before  beginning  this  lesson.  For 
example,  the  digit  6  in  the  number  462 
has  a  value  of  60  because  the  digit 
represents  6  tens  (6  X  10).  This  leads 
nicely  to  the  idea  that  the  value  of  any 
digit  can  be  expressed  as  that  digit 
multiplied  by  the  appropriate  power  of 
10.  Use  the  pupil  display  as  an  example 
of  this  idea. 

Use  examples  on  the  chalkboard 
that  illustrate  translation  from  a 
number  to  expanded  form  and  vice 
versa. 

(a)  324  =  (3  X  100)  +  (2  X  10)  + 

(4  X  1) 

(b)  (5  X  100)  +  (0  X  10)  +  (8  X  1) 

=  508 

The  ability  to  view  a  number  in 
expanded  form  has  important 
implications  for  the  work  appearing  on 
page  73. 

USING  THE  BOOK 

Explain  to  the  students  that  the 
machine  pictured  at  the  top  of  the 
pupil  page  simply  breaks  numbers  into 
their  place-value  parts.  Be  sure  they  see 
the  relationship  between  the  input  of 
4673  and  the  output  (i.e. ,  the  expanded 
form:  4000  +  600  +  70  +  3). 

Exercises  1  and  25  have  already 
been  completed.  These  and  Exercises  2, 
3,  17,  and  18  (the  answers  for  which  are 
at  the  back  of  the  student’s  book)  can 
be  used  as  a  guide  to  the  answer  format. 

You  may  want  to  use  Exercises  25 
to  33  as  an  oral  drill,  then  assign 
Exercises  2  to  24  for  independent  work. 

ACTIVITIES 

Some  students  might  benefit  from 
constructing  number  cards  as 
described. 

(i)  9  cards  (5  cm  by  5  cm)  using  the 

numbers  1,  2,  3 . 9 

(ii)  9  cards  (10  cm  by  5  cm)  using  the 

numbers  10,  20,  30 .  90 


1 

The  Expansion  Machine  | 

Dr.  Morrow  has  just  invented  an  expansion  machine 

H 

=  (4X1 


The  machine  writes  numbers  in  expanded  form. 

Exercises 

Write  these  numbers  in  expanded  form. 

1.  2708  2708  =  (2  X  1000)  +  (7  X  1  00)  +  (0  X  1 0)  +  (8  X  1 ) 


2000  +  700  +  0  4-  8 


• 

8241 

£  6504 

4. 

259 

5. 

3218 

6. 

47 

7. 

7526 

8.  9047 

9. 

830 

10. 

2606 

11. 

8174 

12. 

152 

13.  7634 

14. 

6053 

*15. 

3030 

16. 

5555' 

Write  each  as  a  numeral, 

+7fe2. 

(4  X  1000)  +  (7  X  100)  +  (6  X  10)  +  (2  X  1) 
19.  600  +  30  +  4  934 

21.  (3  X  1000)  +  (8  X  100)  +  (0  X  10)  +  5  3805 
23.  (7  X  10)  +  (3  X  1)  73 

Write  the  expanded  form  for  each  underlined  digit. 

C3XI)  -3 

25.  46  2  5  ->  (6  X  100)  =  600  26.  523 

( 5X7000) - 5000  (2.X  l0D)  =  2.OO  (OXI)  =  0 
29  .  5  7  2  8  30  .  2  9  4  31.  570 


72  Expanded  notation 


780 


3509 

3000  +  500  +  0  +9 
20.  (7  X  100)  +  (2  X  10)  +  (0  XT)’ 

22.  9000  +  0  +  50  +  6  <?05b 

24.  5000  +  700  +  70  +  0  5770 


(8X1000)  =8000  (0Xl0>O 

27.  8728  28.  3609 

(IX 100)  =  too  (9Xioo)  =  900 
32.  7146  33.  4912 


(iii)  9  cards  (15  cm  by  5  cm)  using  the 

numbers  100,  200,  300 .  900 

(iv)  9  cards  (20  cm  by  5  cm)  using  the 

numbers  1000,  2000,  3000 .  9000 

Each  digit  should  be  carefully  written 
within  a  5  cm  X  5  cm  space. 


TV'* 


S' 


200 


2  0 


5  cm 


The  cards  can  be  used  to  show  any 
number  from  1  to  9999  in  expanded  or 
regular  form. 

Example 

Expanded  Form  Regular  From 


5000 

300 

5  3  8  6 

o  vol 

oo  — 1 

Students  who  require  extra  practice  can 
use  these  cards  to  review  place-value 
skills. 


(a)  Use  the  cards  to  build  the  number 
6209. 


6 

2 

0 

9 

(b)  Show  this  number  in  expanded 
form:  7045. 


7000 


(c)  Use  the  cards  to  make  the  number 
489,  then  show  it  in  expanded  form. 

0 


400 


80 


(d)  Find  the  card  that  represents  the 
value  of  the  underlined  digit  in  6251. 


50 


(e)  These  cards  are  mixed  up. 
Rearrange  them  xo  make  the  number. 


©  ^  [53261 
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Marching  Bands 


How  many  musicians 
in  the  marching  band? 


The  Fenton  City  Marching  Band 


*  *  *  * 


-**»**• 


We  can  use; 

Expanded  form 
Think  of  23  as  20  +  3. 


Column  form 


'*»*•*! 


23  musicians  in  each  row 

We  can  use  the  short  form. 

Step  1  i-  Wflte  !  hore 

mean:  no  T  Ten 

23 

X  6  (6X3  = 

8  Wnle  8 

There  are  138  musicians  in  the  marching  band. 


(6  X  3) 
(6  X  20) 


i 

23 

X  6  (6X2  tens  =  1 2  tens) 

Add  1  ten.  ->  1  ten 
wr.te  i3  13  tens 


138 


Exercises 

Multiply. 


• 

35 

X  7 

*■ 

46 

X  3 

1 

50 

X  9 

4.  38 

X  5 

5. 

68 

X  6 

6.  29 

X  9 

34  5 

138 

450 

HO 

408 

7. 

18 

8. 

70 

9. 

86 

10.  25 

11. 

30 

12.  44 

X  3 

X  6 

X  2 

X  5 

X  8 

X  7 

“54- 

42.0 

n  2 

i  as 

2.4  0 

30  8 

Multiplication  algorithm:  2-digit  factor  by  1 -digit  factor  73 


SUGGESTIONS 

Initial  Activity  In  order  to  develop 
understanding,  it  would  be  appropriate 
to  spend  some  time  investigating  the 
semiconcrete  model  of  the  Fenton  City 
Marching  Band  in  the  pupil  display  (or 
work  with  a  similar  model  drawn  on 
graph  paper). 

1.  The  model  shows  that  multiplication 
is  essentially  repeated  addition.  In  this 
case,  there  are  6  addends  of  23. 

23  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  *  * 

23  *  *  *  *  *  *  *  *  *  *  *  *  *  *  %  *  *  $  ^  *  *  *  * 

23  *********** *********** * 

^  ^  »|x  »jr  ^  ^  -  j-  ^  ^  ^  ^  ^ 

23  *♦*♦**♦  *******  ****  *i«  *  * 

2.  The  model  can  be  used  to  show 
one  of  the  basic  characteristics  of  the 
multiplication  algorithm  —  the 
expansion  of  the  multiplicand.  The 
number  23  is  expanded  to  show  20  +  3. 


'  3.  The  same  model  can  be  used  to 
show  the  parts  of  the  Column  Form. 


This  highlights  the  basic  steps  required 
in  the  algorithm. 

23 
X  6 

18  (6  X  3) 

120  (6  X  20) 

138 


4.  Finally,  the  model  provides  a 
basis  for  understanding  the  Short 
Form,  or  formal,  algorithm  as 
illustrated  in  the  pupil  display. 

USING  THE  BOOK 

You  might  want  to  assure  students  that 
all  the  data  to  the  right  of  the 
algorithm  are  there  simply  for 
explanation.  The  data  are  not  intended 
to  be  part  of  the  written  algorithm. 
Also,  students  should  be  allowed 
initially  to  record  the  “regrouped” 
digits  above  the  multiplicand.  However, 
students  should  be  encouraged  to  deal 
with  regrouping  mentally  as  soon  as 
possible. 


OBJECTIVE 

To  develop  the  Short  Form  algorithm 
for  multiplication  of  a  2-digit 
factor  by  a  1 -digit  factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper 

RELATED  AIDS 

BFA  COMP  LAB  11  —  32,  33. 

BFA  PROB.  SOLVING  LAB  11  —  61. 

BACKGROUND 

As  noted  in  the  Chapter  Overview,  the 
formal  multiplication  algorithm  is 
based  on  the  distributive  property.  This 
property  permits  a  multiplicand  of  two 
or  more  digits  to  be  “distributed”  or 
“broken  apart”  into  its  component 
place-value  parts.  Thus,  as  noted  in  the 
pupil  display,  the  multiplicand  23  is 
thought  of  as  20  +  3.  Each  part  is 
multiplied  by  the  multiplier  (e.g.,  6), 
and  the  sum  of  the  partial  products 
provides  the  final  product. 

It  is  not  intended  that  students 
should  memorize  the  distributive 
property,  but  rather  that  they  should 
have  some  understanding  of  its 
application  to  the  multiplication 
algorithm.  In  other  words,  it  is 
important  that  students  not  only 
understand  “what”  they  are  doing  in 
terms  of  the  algorithm,  but  also  “why” 
it  works. 


ACTIVITIES 

1.  Provide,  or  have  students  create, 
mini-stories  using  marching  bands  as  a 
theme  (or  have  students  create  their 
own  themes). 

Examples 

(a)  Greenville  Marching  Band.  8  rows. 
32  musicians  in  each  row.  How 
many  players  altogether?  [256] 

(b)  Fillmore  Marching  Band.  9  rows.  45 
musicians  in  each  row.  How  many 
players  altogether?  [405] 

2.  Some  students  would  benefit 
from  oral  or  written  drill  that 
approximates  the  addition  of  the 
regrouped  number  to  the  basic 
multiplication  fact. 

Examples 

(a)  6X4  +  3  (b)  7X3  +  5 

(c)  8  X  7  +  1  (d)  2  X  9  +  4 


73 


OBJECTIVE 

To  develop  the  Short  Form  algorithm 
for  multiplication  of  a  3-digit 
factor  by  a  1 -digit  factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  35. 

BFA  PROB.  SOLVING  LAB  11—69. 

SUGGESTIONS 

Initial  Activity  It  might  be 
appropriate  to  briefly  demonstrate  on 
the  chalkboard  the  three  model  forms 
as  they  apply  to  a  3-digit  multiplicand. 
For  example. 

Addition  Form 
368 
368 
368 
368 

1472 

Column  Form 
368 
_X _ 4 

32  (4  X  8) 

240  (4  X  60) 

1200  (4  X  300) 

1472 

This  should  promote  further  under¬ 
standing  and  demonstrate  that  these 
models  are  entirely  consistent  with 
those  on  page  73.  However,  if  you  feel 
that  this  demonstration  might  detract 
from  the  Short  Form  algorithm,  omit 
this  suggestion. 

If  you  intend  to  use  chalkboard 
examples  of  the  Short  Form,  you  might 
include  examples  of  Exercises  6  and  7 
(zero  in  the  one’s  place)  and  Exercises 
9  and  10  (zero  in  the  ten’s  place). 

USING  THE  BOOK 

As  the  class  works  on  the  exercises, 
identify  those  students  who  are  having 
difficulty.  Try  to  determine  the  cause  of 
the  difficulty:  weakness  with  place 
value,  insufficient  knowledge  of  basic 
multiplication  facts,  and/or  lack  of 
understanding  of  the  multiplication 
algorithm.  These  students  might  benefit 
from  a  review  of  the  Expanded  and 
Column  Forms  of  the  algorithm. 
Example 
4  X  368 


Expanded  Form 
300  +  60  +8 
X _ 4 

1200  +  240  +  32 
=  1472 


■  V'iL,  • 


Micro  Cells 


...  b  {  /"aT  v*!  i’  ,  : 


HcUiiimktDUMWtKm.  _  v  ^ 


4  rows 
of  ceiis 


368  ceils  in  each  row 

We  can  use  the  short  form. 


Conrad  makes  micro  cells  in 
the  Benton  Laboratory, 

How  many  micro  cells  did  Conrad 
make  altogether? 


Find 


368 
X  4 


Step  1  •'* 


W'ttf? 
irc-anlng  3  lens 


Step  2  S3 


Write  2  ftp?  Ft 
meaning  2  bwrxlreds 


368 

368 

X  4 

(4  X  8  =  32  ones) 

X  4  (4  X  6  tens 

-=  24  tens) 

|| 

. . 

Add 

3  tens 

2 

Wrde  2 

72 

. 

Step  3  a  3 

Write  f 

27  tens 

368  (4  X  3  hundreds  =  12  hundreds) 

X  4 

Add.  2  hundreds 

1472  v 

14  hundreds 

Conrad  made  1472  micro  cells  altogether 

Exercises 

Multiply.  Use  the  short  form. 

,  427 

A  723  3 

175 

4.  283 

5.  393 

X  6 

™  X  8 

X  5 

X  7 

X  4 

£562 

5784 

87  5 

11 87 

157  2 

3  510 

930  8 

415 

A  7  07 

«  408 

X  8 

W  X  5 

X  9 

X  5 

X  3 

4080 

465  0 

3735 

3535 

i  224 

11.  924 

+  12.  9109  +13 

9109 

+  14.  9109  +15.  9109 

X  7 

X  4 

X  5 

X  6 

X  7 

8468 

3b  43 b 

45  545 

54  654 

<o3  7 6  3 

Solve. 

16.  9  rows  of  cells. 

17. 

7  rows  of  cells. 

543  cells  in  each  row. 

684  cells  m  each  row. 

How  many  cells  altogether?  4887 

How  many  cells  altogether?  4788 

74  v  ■ 

rj4  factors  by  ^  1  Th<3-t  factor 

Expanded  Form 
300  +  60  +8 

_X _ 4 

1200  +  240  +  32  =  1472 

Column  Form 


368 

X  4 

32 

(4  X  8) 

240 

(4  X  60) 

1200 

(4  X  300) 

1472 

Have  those  students  completing 
Exercises  12  to  15  investigate  the 
patterns  that  develop. 

ACTIVITIES 

1.  Provide,  or  have  students  create, 
mini-stories  using  micro  cells  as  a 
theme  (or  a  theme  of  interest  to  the 
students). 

Examples 

(a)  9  rows  of  cells.  543  cells  in  each 
row.  How  many  cells  altogether? 
[4887] 

(b)  7  rows  of  cells.  684  cells  in  each 
row.  How  many  cells  altogether? 
[4788] 


2.  Some  students  might  enjoy 
extending  the  patterns  produced  in 
Exercises  12  to  15.  Encourage  these 
students  to  predict  the  products,  then 
check  by  multiplying. 

9109  9109  9109  9109 

_X _ 2  _X _ 3  _X _ 4  •••  _X _ 9 

[18  218]  [27  327]  [36  436]  [81  981] 

3.  Other  students  might  enjoy 
exploring  “Stubborn  Numbers”.  Choose 
any  2-digit  number.  Multiply  one  digit 
by  the  other  to  produce  another 
number.  Continue  the  process  until  a 

1 - digit  number  is  produced. 

Example  34  ->  1 2  — ►  2 

(3  X  4)  (IX  2) 

Count  the  number  of  arrows.  This  gives 
the  “stubbornness  factor”  (SF)  or 
degree  of  stubbornness  of  the  original 
number.  The  SF  of  34  is  2.  Try  other 

2- digit  numbers  and  find  the  SF  of  each. 
Example 

77  —  49  —  36  —  18—8  [SF  =  4] 
Try  3-digit  numbers. 

Example 

136  ->18—8  [SF  =  2] 
(1X3X6) 
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Crivets 


|(S 

(Sr 

^  | 

Can  you  explain  each  step? 

Step  1  3  Step  2 

4786 
X  6 


Kami  makes  crivets  for 
the  Fielding  Company. 

6  cases  of  crivets. 

4786  crivets  in  each  case. 
How  many  crivets  altogether? 


Step  3 


St  op  4 


4786 
X  6 


6  16 
There  are  28  7 1 6  crivets  altogether 


4786 
x  6 

716 


Find  4786 

X  6 


4786 
X  6 


28  716 


Exercises 

Multiply. 


5376 
X  4 


4875 
X  5 


k2l  50  4 

4204 


.2.4  345 

I  9064 


2183 
X  8 

17464 


4204  9064  7.  6423 

X  7  X  3  X  9 

29  42 8  27  1 9  Z  ~5f  801 

Multiply  these  larger  numbers.  Watch  each  step 

^  37  148  ^  62  475 

X  6  X  5 

_  222  888 


4.  3657 

X  6 

2i . 942 

8.  4738 

X  2 

94-76 


54  917 
X  3 


12. 


42  856 
X  8 


70  346 
X  2 


140  b 9  2 

*17.  999  999 

X  3 

2T99  ?9T 


*18. 


312.  375 

|  16  807 

X  7 
_ 

999  999 
X  4 

3971. 9?  6 


15. 


*19. 


164  751 

29  366 

X  4 

Vll 464 

999  999 
X  5 


16. 


*20. 


342  84  8 

85  623 


X 


9 


4  99  9  9  95 


170  607 
999  999 
X  6 

5  999  994 


ACTIVITIES 

1.  Students  could  create  their  own 
“nonsense  products”  and  write 
mini-stories  based  on  them. 

Example 

4  cases  of  dorfy  duffles. 

3205  dorfy  duffles  in  each  case. 
How  many  dorfy  duffles 
altogether?  [12  820] 

2.  Some  students  might  wish  to 
complete  the  series  of  patterns 
suggested  by  Exercises  17  to  20.  Results 
could  be  shared  with  the  rest  of  the 
class. 


Suggest  that  the  first  four  or  five 
questions  be  calculated  and  then 
encourage  students  to  predict  the 
remaining  products.  As  usual, 
predictions  should  be  checked,  either 
using  the  multiplication  algorithm  or  a 
mini-calculator. 


1089  X  1 
1089  X  2 
1089  X  3 
1089  X  4 

• 


[1089] 

[2178] 

[3267] 

[4356] 


999  999 
X  2 


999  999 
X  3 


999  999 
X  4 


[1  999  998]  [2  999  997]  [3  999  996] 

999  999 

•  ••X  9 

[8  999  991] 

3.  Place  these  two  series  on  the 
chalkboard  as  a  challenge  to  students. 


1089  X 

9 

■  [9801] 

10 

989 

X 

9 

=  ■  [98 

901] 

10 

989 

X 

8 

=  ■  [87 

912] 

10 

989 

X 

7 

=  B'[76 

923] 

10 

989 

X 

6 

=  ■  [65 

934] 

10  989  X  1  =  ■  [10  989] 


OBJECTIVE 

To  develop  the  Short  Form  algorithm 
for  multiplication  of  4-  and  5-digit 
factors  by  a  1 -digit  factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

crivets  (nonsense  word) 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  73. 

SUGGESTIONS 

Initial  Activity  Using  chalkboard 
examples,  demonstrate  carefully  the 
steps  in  the  algorithm.  Include  4-  and 
5-digit  multiplicands.  In  order  to 
promote  understanding,  you  may  want 
to  match  each  example  with  the 
appropriate  Column  Form  algorithm. 


Short  Form 
4786 
X 6 

28  716 


Column  Form 
4786 

JK _ 6 

36 
480 
4  200 
24  000 


Multiplication  o*.  4  5-  and  6-dtq;?  factors  by  a  l-diq-t  factor  75 


28  716 


USING  THE  BOOK 

As  you  read  through  the  pupil  display, 
assure  the  pupils  that,  though  the 
numbers  are  getting  larger  on  this  page, 
the  multiplication  process  remains  the 
same. 

You  may  want  to  reserve  Exercises 
17  to  20  for  more  able  students,  or  you 
could  use  these  exercises  as  a  challenge 
for  anyone  who  wishes  to  try  them. 
Encourage  students  to  find  the  products 
for  Exercises  17  and  18  and  then 
predict  the  products  for  Exercises  19 
and  20.  Predictions  should  be  checked 
by  multiplying. 


Encourage  students  to  discuss  the 
pattern(s)  they  observed  and  how  they 
used  the  pattern(s)  to  predict  the 
remaining  products.  You  may  want  to 
make  a  list  of  all  the  patterns 
discovered. 


75 
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OBJECTIVE 

To  estimate  products  of  2-  and  3-digit 
factors  multiplied  by  1 -digit  factors 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM18. 

BACKGROUND 

Some  students  view  estimation  as  “just 
extra  work”.  Others  may  be  tempted  to 
estimate  after  the  paper-and-pencil 
calculations  have  been  completed, 
incorrectly  assuming  that  estimation 
provides  an  exact  check  for  the  written 
answer.  In  both  cases,  you  might 
encourage  these  students  to  think  of 
estimation  as  a  brief  mental  exercise 
that  provides  a  fairly  effective  guide  to 
the  reasonableness  of  a  calculated 
answer. 

Students  may  wonder  what 
constitutes  a  reasonable  answer.  Point 
out  that  this  is  largely  a  matter  of 
interpretation  based  on  sound  “number 
sense”.  This  intuitive  feeling  can  also 
be  aided  by  arithmetic.  For  example, 
the  example  in  the  display  at  the  top  of 
the  pupil  page  shows  the  estimate  to  be 
6  X  40  =  240.  The  calculated  answer  is 
6  X  42  =  252,  which  is  reasonable. 

If  a  student  has  calculated  that 
6  X  42  =  262,  the  product,  while 
incorrect ,  is  still  considered  to  be 
reasonable.  If  a  student  has  calculated 
that  6  X  42  =  312,  the  product  is  both 
incorrect  and  unreasonable. 

Estimation  is  not  only  important  as 
a  pre-calculation  device  for  paper-and- 
pencil  arithmetic,  but  it  is  also 
increasingly  vital  as  the  use  of  mini¬ 
calculators  in  classrooms  becomes  more 
widespread. 

SUGGESTIONS 

Initial  Activity  Depending  on  the 
current  status  of  your  class,  you  may 
want  to  review  briefly:  (a)  rounding 
numbers  to  the  nearest  10,  100,  and 
1000;  (b)  multiplication  of  multiples  of 
10,  100,  and  1000  by  a  single-digit 
factor. 

USING  THE  BOOK 

You  may  want  to  use  Exercises  1  to  6 
orally.  If  a  calculator  is  available,  have 
a  student  calculate  the  exact  answer  for 
each  exercise  and  then  compare  that 
result  with  the  estimate. 


Estimation 


Jamie  bought  6  sheets  of  stamps 
from  interesting  countries. 

Each  sheet  has  42  stamps. 

How  many  stamps  did  Jamie  buy 
altogether? 


£ 

Jl 

£ 

£ 

%7 

% 

% 

& 

V 

& 

% 

% 

% 

% 

% 

% 

% 

% 

pf 

% 

V 

% 

% 

%7 

% 

% 

%7 

%7 

% 

% 

% 

%7 

% 

* 

%7 

% 

% 

% 

£ 

Estimate: 
6  X  42 


then 


Jamie  rounds  the  greater. 

He  thinks:  6  X  40  =  240 
About  240  stamps. 


Calculate: 

Jamie  writes:  42 

X  6 


252 


252  stamps. 

Jamie  bought  252  stamps. 
Is  Jamie's  written  answer  reasonable? 


Exercises 

Copy  and  complete  these  estimates. 


To  estimafe. 


3. 

4. 

5. 

6. 


3  X  56 

7  X  236 
4X71 

6  X  387 

8  X  4163 

7  X  5921 


fey 

-3  X  60  =  ■ 

•7  X  200  =  ■ 

-4  X  ■  70  =  ■ 
-6  X  ■  400  ==  ■ 


-8  X  4000  =  ■  32.  000 
•  7  X  a  6000=  ■  4a  OOO 


Estimate,  then  calculate.  Are  your  calculated  answers  reasonable? 

7.  47  About  8.  34  About  9.  65  About  10.  73  About  11. 

X  8  400.  X  6  ISO.  x  4  2.80.  X  9  63 0. 

260 


28 
X  2 


About. 

4,0. 


12. 


37  to 

864  About  13. 
X  3  2.700. 

~25T2 


204 

51 0  About  14. 
X  5  2500. 

2.55  ° 


195 
X  9 


About  15. 
1800. 


7  55 


65  7 

481  About.  16. 
X  7  3500. 

ssn 


56 

629 


About. 
X  6  3600. 

37  74 


76  Estimation  of  products 


As  students  work  on  Exercises  7  to 
16,  they  could  estimate  the  products 
mentally,  record  only  the  estimates,  and 
then  calculate  the  actual  products. 

If  some  students  require  extra 
practice,  assign  a  selection  of  exercises 
from  pages  73  to  75,  or  see  the  Extra 
Practice  section  for  this  chapter  on 
pages  330  and  331  of  the  student’s 
book. 

ACTIVITIES 

1 .  Students  might  enjoy  playing 
“Estimation”  (two  to  four  players). 

(a)  Remove  the  tens,  jacks,  queens,  and 
kings  from  a  deck  of  ordinary 
playing  cards.  (Aces  count  as  one.) 

(b)  Players  decide  beforehand  which 
single-digit  multiplier  will  be  used 
for  the  game  (e.g.,  6). 

(c)  Shuffle  the  cards  and  place  them 
face  down. 

(d)  The  first  player  draws  two  cards 
from  the  top  of  the  deck  and  makes 
the  greatest  possible  2-digit  number. 
For  example,  if  a  player  draws  a  3 
and  a  7,  the  greatest  2-digit  number 
is  73. 


(e)  The  player  rounds  off  the  number 
and  multiplies  by  the  multiplier 
chosen  before  the  start  of  the  game. 
The  resulting  product  is  that 
player’s  score  for  the  first  round. 

73  rounds  to  70 
6  X  70  =  420 
The  player’s  score  is  420. 

(f)  Play  continues  for  all  other  players 
to  complete  the  round.  The  player 
with  the  greatest  total  score  after 
five  rounds  is  the  winner. 

Variations:  Choose  a  different 
multiplier,  e.g.,  3,  7,  2,  or  5.  Players 
might  draw  3  cards  in  order  to  make 
the  greatest  3-digit  number.  Or,  the 
player  with  the  least  score  could  be  the 
winner.  (In  this  case,  players  would 
attempt  to  create  the  smallest  possible 
2-  or  3-digit  numbers  with  the  cards.) 

2.  Multiply  the  numbers  in  the  boxes. 
Record  the  products  in  the  circles. 

Make  your  own  and  exchange  with  a 
classmate. 
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Thinking  About  Addition 


Linda  thinks  about  addition  to  help  with  multiplication! 


Addition 

Multiplication 

0.5 

X  3 

— 

0.5 

0.5 

1 

0.5 

X  3 

? 

+  0  5 

IT 

i  — 

1.7 
x  2 

1.7 

+  1.7 

1 .7 

X  2 

? 

■M 

Exercises 

Copy  and  complete 


1.  06 

0.6 

0.6  2. 

0.9 

0.9 

09 

X  2 

+  0  6  -> 

X  2 

X  3 

o.3  — » 

X  3 

? 

■  ■ 

i.a 

■  ■ 

i  .a 

O 

+  ■  *  0.3 

■  ■  2.7 

mm 

2.7 

3.  1.4 

1.4 

1  4  4. 

2.6 

2.6 

2.6 

X  3  -> 

1.4  -*■ 

X  3 

X  2 

X  2 

? 

4  1.4 

■  ■ 

■  ■ 

4. a 

? 

mm 

s.a 

■  ■ 

5. a 

4.  2 

Multiply.  Think  about  addition  to  help. 

W 

6.  0.4 

7.  0.3 

8. 

0.6  9. 

0.7 

X  2 

X  3 

X  5 

X  3 

X  3 

!  -tf-CD 

o 

1  .2. 

11.  1.9 

1  .5 

12.  2.5 

13. 

1.8 

6.3  +14. 

2.1 

2.5 

X  2 

X  3 

X  3 

X 

X  4 

_ li _ 

_ 5 XI _ 

_ 7.5 

25.2 

IP.  Q _ 

I 

SUGGESTIONS 

{ Initial  Activity  Use  the  display  in  the 
student’s  book  (or  a  similar  example)  to 

(develop  the  two  main  ideas  for  this 
lesson. 

(a)  The  format  for  multiplication  of 
decimals  is  basically  the  same  as  for 
multiplication  of  whole  numbers. 

(b)  A  relationship  exists  between  the 
number  of  decimal  places  in  the 
factor(s)  and  the  number  of  decimal 
places  in  the  product. 

Some  students  may  already  know 
the  rule  about  placement  of  the  decimal 
point  (see  Background).  Others  may  be 
under  the  impression  that  the  decimal 
point  in  the  product  is  simply  lined  up 
under  the  decimal  point  in  the  factor. 


0. 


1. 1 5 

You  might  want  to  clarify  this 
assumption  immediately  or  permit  the 
issue  to  resolve  itself  in  later  lessons. 

USING  THE  BOOK 

Exercises  1  to  4  could  be  used  as  a 
demonstration  for  the  whole  class  by 


(a)  4.3 

4.3 

4.3 

X  5 

4.3 

21.5 

4.3 

_ 

+  4.3 

(b)  0.9 

0.9 

0.9 

X  3 

+  0.9 

2.7 

2.  See  Quad-Row  as  described  in 
the  Activity  Reservoir,  specifically  the 
first  variation. 


OBJECTIVE 

To  multiply  a  2-digit  decimal  (tenths) 
by  a  1 -digit  whole  number 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

The  fact  that  the  number  of  decimal 
places  in  the  product  is  equal  to  the 
sum  of  the  number  of  decimal  places  in 
the  factor(s)  can  be  demonstrated  in 
terms  of  fractions. 

Examples 

(a)  4  X  23.9  =  (4  X  23)  +  (4  X 

—  92  +  2<> 

7  10 

=  95  +  A 
=  95.6 

(b)  3  X  2.51  =(3X2)  +  (3X^) 

=  6+- 

=  7  +  - 


153 

100 

53 

100 
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having  some  students  complete  the 
parts  on  the  chalkboard. 

Exercises  5  to  14  could  be  used  for 
independent  work.  Once  the  exercises 
are  completed,  ask  students  to  read  the 
products  orally  to  reinforce  the  skill  of 
reading  numbers  and  to  highlight  place 
value. 

ACTIVITIES 

1.  Provide,  or  have  students  create, 
exercises  similar  to  these. 

Examples 

Write  a  matching  multiplication 
question  for  each  addition  example, 
then  solve. 


=  7.53 

Addition  can  also  be  used  to 
demonstrate  the  proper  placement  of 
the  decimal  in  the  product. 

Example 
4  X  23.9 

23.9 

23.9 

23.9 
+  23.9 

95.6 

Finally,  rounding  and  estimation, 
combined  with  a  sound  number  sense 
can  be  used. 

Example 

4  X  23.9  4  X  20  =  80 

Because  the  factor  was  rounded  down, 
the  actual  product  will  be  slightly  more 
than  80. 

23.9 
_X _ 4 

956 

Where  should  the  decimal  be  put? 
0.956?  9.56?  95.6?  956.? 

95.6  is  slightly  more  than  80,  therefore 
the  decimal  is  placed  between  the  “5” 
and  the  “6”. 

23.9 
_X _ 4 

95.6 
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OBJECTIVE 

To  multiply  a  3-digit  decimal  (tenths) 
by  a  1 -digit  whole  number 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


SUGGESTIONS 

Initial  Activity  You  may  want  to 
review  multiplication  of  whole  numbers 
and  stress  the  steps  in  the  algorithm. 
Encourage  students  as  you  work 
through  the  examples  to  handle  the 
regrouped  numbers  (“helper  numbers”) 
mentally.  Then,  capitalize  on  the 
concepts  developed  in  the  previous 
lesson  by  demonstrating  multiplication 
of  decimals  on  the  chalkboard.  The 
following  approach  might  be  used: 
Example 

Multiplication  is  repeated  addition. 

This  fact  demonstrates  the  proper 
placement  of  the  decimal  point  and 
helps  us  to  devise  a  simple  rule  (i.e. ,  the 
total  number  of  decimal  places  in  the 
factor(s)  is  equal  to  the  number  of 
decimal  places  in  the  product). 

23.9  23.9  23.9  (1  decimal  place) 

X  4  23.9  X  4 

o  23.9 


+  23.9 


95.6  (l  decimal  place) 


95.6 


Road  Racing 


Ron  and  Mary  Ann  like  to  build  tracks 
for  their  road  racing  set. 

Ron  put  together  4  pieces  of  track. 
Each  piece  is  23.9  cm  long. 

How  long  is  the  total  section  of  track? 


Multiply  as  you 
would  with 
whole  numbers. 


23.9  One  decimal  place  in  this 
X  4  No  decimal  places  in  this 


factor. 

factor. 


Estimate: 

4  X  20  =  80 


95.6  One  decimal  place  in  the  product. 
The  section  is  95.6  cm  long. 


Exercises 

Write  your  estimate.  Calculate  the  exact  answer. 


1  37.2  About 

• 

40.7  About 

3. 

52.1  About 

4. 

65.0 

About 

X  6  240 . 

X  3  120. 

X  8  400. 

X 

4 

£8 0. 

223.2 

5.  86.4  About 

6. 

raa.i 

28.6  About 

7. 

4,t8i  AU„t 

8. 

24.0.0 

72.3 

About 

X  2  |go. 

X  7  £10. 

X  9  3t,0. 

X 

5 

350. 

172-8 

9.  97.4  About 

10. 

aoo.a 

18.2  About 

11. 

360.7 

35.2  About 

12. 

3<ol  .5 
83.7 

About 

X  3  300- 

X  4  80. 

X  8  320. 

X 

6 

460. 

2? 2.  £ 

13.  60.8  About 

14. 

7£.S 

24.6  About 

15. 

261  .b 

35.5  About 

16. 

502. a 

76.3 

About 

X  2  12.0. 

X  7  140. 

X  5  £00. 

X 

4 

3ao. 

121 .6 

Solve  these  mini-problems 

112. Z 

177.5 

30S.Z 

17.  6  pieces  of  track. 

Each  piece  is  39.9  cm  long. 

How  long  is  total  section?  £39. 4  c.rr> 


18. 


5  pieces  of  track. 

Each  piece  is  50.2  cm  long. 

How  long  is  total  section?  2-5\-0 
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Demonstrate,  too,  the  value  of  using 
estimation.  An  estimated  product 
suggests  whether  the  calculated  product 
is  reasonable  and  it  also  reinforces  the 
correct  placement  of  the  decimal  point. 


Example 

23.9 

20 

23.9 

X  4 

X  4 

X  4 

? 

80 

95.6 

Because  the  multiplicand  was  rounded 
down,  the  actual  product  will  be  slightly 
more  than  80.  Therefore,  95.6  is  a 
reasonable  answer. 

USING  THE  BOOK 

As  they  work  through  the  exercises, 
identify  those  students  who  are  having 
difficulty.  If  mechanical  errors  are 
being  made,  review  the  steps  in  the 
multiplication  algorithm  with  these 
students.  Drill  with  basic  multiplication 
facts  may  be  beneficial  as  well. 

ACTIVITIES 

1.  Provide  multiplication-addition  drill 
for  those  students  who  are  having 
difficulty  with  mechanical  errors. 


(a)  6X4+3  (b)  3x2+1  (c)  4X5+2 
(d)  7X5+2  (e)  6X7+5  (f)  5X8+2 

2.  Review  comparison  of  numbers, 
then  provide  questions  similar  to  these. 
Use  <  or  >  . 

(a)  4  X  13.6  •  5  X  14.1 

(b)  2  X  25.6  •  6  X  9.7 

3.  Copy  this  number  puzzle  on  the 
chalkboard  or  on  a  ditto.  More  able 
students  might  enjoy  creating  their  own 
puzzles.  (Answers  are  given.) 


ACROSS 
a  7X263 
e  7X6 
f  6X73 

DOWN 
b  9X9 
c  8X24 
d  9X6 
e  6X8 
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Fairway  Hotel 


The  hotel  manager  is  buying  new  furniture  for  the  lobby. 
He  bought  5  table  lamps. 

Each  cost  $47,35, 

What  is  the  total  cost? 


Multiply  as  you 
would  with 
whole  numbers. 


:  How  many  decimal  places  in  the  factors? 


Estimate: 

236.75  — 

-  How  many  decimal  places  in  the  product’ 

5  X  50  =  250, 

The  total  cost  is  $236.75, 

Exercises 

Multiply. 

« 

|  $2.45 

2.  $4.90 

3.  $6.05 

4.  $3.29 

X  4 

X  3 

X  5 

X  7 

"4  4.86 

$14.16 

$  30  .25 

$>  23.03 

i 

|  $62,34 

6.  $25.98 

7.  $40.15 

8.  $83.60 

X  4 

X  3 

X  6 

X  5 

$  244  .3 b 

$77.44 

$  2.40  .40 

$418.00 

i 

}  $104.29 

10.  $420.73 

11.  $153.68 

12.  $398.05 

X  5 

X  2 

X  3 

X  7 

$  52 1 .45 

$84/  .46 

”$48/  .04 

$2786.35 

13. 

506.10 

14.  726.40 

15.  499.09 

16.  815.25 

X  8 

X  6 

X  4 

X  7 

4-048.80 

4358.40 

/99  6.3b 

5706.75 

Find  the  cost  for  this  hotel  furniture 

17. 

2  wall  hangings. 

18.  3  planters.  *  24,  ^ 

19.  5  paintings 

$681.25 

$99.67  each. 4  144.34  $80.49  each. 

$136.25  each. 

A  23.  Find  the  total 

20. 

3  large  rugs. 

21 .  9  coffee  tables. 

22.  6  sofas. 

cost  of  the 

$359,08  each.  $274.85  each. 

$  1077.  34-  4  84-73 .  fa 5 

$635.99  each. 

$  3BI5. 94 

•  furniture. 

$  8488.34 

Multiplication  of  a  4  and  5-digil  decimal  {hundredths}  by  a  1  -digit  whc-le  number  79 


ACTIVITIES 

1.  If  catalogues  are  available,  ask 
students  to  “furnish”  a  clubroom  or 
bedroom  from  the  products  listed.  Have 
students  calculate  the  total  cost.  If  a 
number  of  students  are  working  on  this 
activity,  compare  the  various  costs  and 
then  find  out  who  spent  the  most  (or 
who  spent  the  least). 

2.  Some  students  might  benefit 
from  further  practice  in  multiplication 
of  multiples  of  10,  100,  and  1000  in 
order  to  assist  their  estimation  skills. 
Examples 

(a)  8  X  300  (b)  4  X  7000 

(c)  5  X  80  (d)  3  X  600 

3.  Play  the  game  “Greatest 
Product”  (based  on  the  game  “Greatest 
Number  — Least  Number”  as  described 
in  the  Chapter  1  teaching  notes  —  see 
pages  11  and  14).  You  may  want  to 
start  with  simple  whole  number 
examples  and  extend  the  game  to  use  of 
decimals. 

(a)  Draw  boxes  or  blanks  appropriate 
to  the  multiplication  question 
desired.  For  example,  for  1 -digit 
times  a  3-digit  use: 


_  □  □  □ 

X  _  or  X  □ 


(b)  Using  the  overhead  spinner  (as 
described  on  page  9  of  the  teaching 
notes),  spin  to  obtain  a  digit. 
Students  place  that  digit  in  any  of 
the  boxes  or  blanks  while 
remembering  that  the  object  of  the 
game  is  to  make  the  greatest 
product. 

(c)  Continue  to  spin  the  spinner  until 
all  the  blanks  are  filled. 

(d)  Multiply.  The  player(s)  with  the 
greatest  product  wins. 

Sample  play.  Digits  spun:  3,  8,  1,  and  4. 

Player  1  Player  2 

8  31  4  !  3 

_X _ 1  X  8 

3324  3304 

Player  1  is  the  winner. 

Before  starting  the  second  round, 
encourage  students  to  create  the 
greatest  possible  product  given  the  four 
digits  spun. 


OBJECTIVE 

To  multiply  a  decimal  (hundredths)  by 
a  1 -digit  whole  number 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 53. 

SUGGESTIONS 

Initial  Activity  Use  simple  chalkboard 
examples  to  reinforce  the  idea  that  the 
addition  model  for  multiplication  still 
applies. 

Example 

$4.25  $4.25  $4.25 

X  3  4.25  X  3 

+  4.25  $12.75 

$12.75 

Ask,  “How  many  decimal  places  are  in 
the  factors?”  [2]  “How  many  will  be  in 
the  product?”  [2] 

You  may  want  to  emphasize  again 
the  value  of  estimating  each  product. 
Some  students  may  require  a  brief 
review  of  the  rounding  procedures. 

USING  THE  BOOK 

When  the  exercises  have  been 
completed  and  corrected,  have  students 
read  the  products  orally.  Note  that  the 
word  “and”  is  used  only  as  a  connective 
in  the  fraction  form. 

Example 

154.62 

“one  hundred  fifty-four  decimal  six  two” 
or 

“one  hundred  fifty-four  and  sixty-two 
hundredths” 


431 
X  8 
3448 

Extend  the  game  to  include  decimals. 
Start  with  simple  examples  with  2-  and 
3-digit  numbers  (tenths). 


X 


X 
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OBJECTIVE 

To  solve  word  problems  by  writing 
number  sentences 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

skateboards,  propane  Bar-B-Q’s, 
outboard  motors,  archery  sets,  tent 
patch  kits,  pool  cleaner  tablets 

SUGGESTIONS 

Initial  Activity  Review  the  use  of  a 
placeholder  (variable).  Demonstrate  this 
on  the  chalkboard  using  basic  facts. 
Examples 

(a)  4  X  5  =  N 
4  X  5  =  20 

(b)  6  X  7  =  N 
6  X  7  =  42 

(c)  8  X  4  =  N 
8  X  4  =  32 

Discuss  the  function  of  the  placeholder 
with  students.  That  is,  that  it  simply 
reserves  the  place  of  an  unknown 
quantity  until  its  value  can  be 
calculated. 

If  necessary,  review  the  meanings 
of  the  four  symbols  used  to  represent 
Professor  Q’s  questions.  Remind 
students  that  the  four  questions  are  to 
be  answered  mentally.  This  is 
particularly  appropriate  for  these 
exercises  because  they  are  written  in 
“mini-story”  form  with  the  basic  data 
clearly  identified. 


Spring  Inventory 

Mr.  Franklin  is  checking  his  stock  for  spring. 

6  “Super  Form”  skateboards. 

Each  costs  $23.98. 

What  is  the  total  value  of  the  skateboards? 

Step  1 .  Find  answers  to  Professor  Q’s  four  questions. 


Skateboards.  total  value?  $23.98  each.  Multiply. 
Step  2.  Write  a  number  sentence  to  fit  the  problem. 

6  X  23.98  =  0 

Step  3.  Make  the  sentence  true.  6  X  23.98  =  143.88 
Step  4.  The  total  value  of  the  skateboards  is  $1 43.88 


Exercises 

1 


T-r-i-**  rrmrr 

WiWA  W  ft*.  V* 


7  sleeping  bags. 

$36.95  each. 

What  is  the  total  value? 

(a)  Answer  Professor  Q’s  four  questions.  up  1 1 

(b)  Choose  the  number  sentence  that  fits  the  problem.  Lm) 

(i)  36.95  -  7  =  0  (it)  0  X  7  «*  36.95  (ill)  7  X  36.95  =  0 

(c)  Make  the  sentence  true.  (d)  Write  a  statement  The  -total  value,  is 

7X3b-95  =•  258.F5 


$258.  t.5. 


2.  8  large  crates. 

32  boxes  of  grass  seed  in  each  crate. 

How  many  boxes  of  grass  seed  altogether? 

(a)  Answer  Professor  Q’s  four  questions. 

(b)  Choose  the  number  sentence  that  fits  the  problem 

(i)  8  X  0  =  32  (ii)  8  X  32  =0  (iii)  32  -  0  =  8 

(c)  Make  the  sentence  true.  (d)  Write  a  statement.  Ttere  ace  25b  Wes  aC 

8X32.=  25b  grass  seed  atCoget-Vier. 


80  Problems:  multiplication 


USING  THE  BOOK 

You  might  find  it  beneficial  to  work 
together  with  the  students  on  Exercises 
1  and  2.  Exercises  3  to  10  could  be 
assigned  for  independent  work. 

Note  that  Exercises  9  and  10  have 
extra  (unnecessary)  information.  You 
may  want  to  make  students  aware  of 
this.  Alternatively,  you  may  want  to 
watch  carefully  to  see  how  students 
handle  this  unnecessary  information  on 
their  own. 

Read  through  the  word  problems 
together  to  ensure  that  the  pupils  can 
read  all  of  the  words  (see  Vocabulary). 


80 


★ 

★ 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


For  each  of  the  following: 

(a)  Answer  Professor  Q's  four  questions  mentally. 

(b)  Write  a  number  sentence  to  fit  the  problem. 

(c)  Make  the  sentence  true. 

(d)  Write  a  statement. 


3  propane  Bar-B-Q’s. 

$179.85  each. 

What  is  the  total  value?  ^539.55 


24  cases  of  house  paint. 

9  cans  in  each  case. 

How  many  cans  of  house  paint  altogether? 


4  outboard  motors. 

$465.79  each. 

What  is  the  total  value? $1863. Ifa 


6  five-speed  bikes. 

$1 10.00  each. 

What  is  the  total  value?  00 

5  archery  sets 
$68.45  each. 

What  is  the  total  value?  4342.25 

5  cartons  of  tent  patch  kits 
255  kits  in  each  carton. 

How  many  kits  altogether?  12.75 

8  tennis  racquets.  1 4  tennis  balls.  9  wrist  protectors. 
$12.09  for  each  racquet. 

What  is  the  total  value  of  the  racquets?  4  9b.  72. 

9  cases  of  pool  cleaner  tablets. 

$84.79  for  each  case. 

3047  tablets  in  each  case. 

How  many  tablets  altogether?  27  423 


4X8 

2X2 

3X8 

2X6 

5X4 

7X4 

4X4 

6X6 

8  X  1 

[32] 

[4] 

[24] 

[12] 

[20] 

[28] 

[16] 

[36] 

[8] 

[Magic  sum:  60] 

(c)  Try  this  one.  Does  it  result  in  a 
magic  square?  If  so,  what  is  the 
magic  sum? 


69-18 

25-16 

12  +  27 

3X7 

51-18 

9X5 

13+14 

22  +  35 

24-9 

ACTIVITIES 

1.  Some  students  might  enjoy  creating 
their  own  multiplication  mini-stories. 
Provide  some  structure  through  the  use 
of  catalogues  and  a  simple  chart.  The 
final  mini-stories  could  be  used 
immediately  for  extra  practice  or  placed 
in  your  problem-solving  file  for  use  at  a 
later  date. 

Chart 


Item 

No.  of 
Items 

Unit  Cost 

Lawn 

mower 

3 

$199.00 

Mini-Story 

The  City  Parks  Committee 
bought  3  lawnmowers. 

Each  was  on  sale  for  $199.00. 
What  is  the  total  value? 

(a) 


8 

1 

6 

3 

5 

7 

4 

9 

2 

[15]  [15]  [15] 


[15] 

[15] 

[15] 

[15] 

[15] 


[51] 

[9] 

[39] 

[21] 

[33] 

[45] 

[27] 

[57] 

[15] 

[Magic  sum:  99] 


Add  vertically,  horizontally,  and 
diagonally.  What  is  the  magic  sum? 
[All  sums  are  the  same;  the  magic 
sum  is  15.] 

(b)  Multiply,  then  write  the  products 
in  the  matching  cells  of  the  other 
grid.  Add  the  products  vertically, 
horizontally,  and  diagonally.  Is  it 
a  magic  square?  What  is  the  magic 
sum? 


3.  See  “Quad-Row”  as  described  in 
the  Activity  Reservoir. 


2.  Some  students  might  benefit 
from  further  review  and  practise  with 
various  operations.  Magic  squares  can 
be  a  source  of  interesting  drill  and  they 
are  self-checking. 
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OBJECTIVE 

To  multiply  a  decimal  (thousandths) 
by  a  1 -digit  factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

machinist,  bearing(s) 

RELATED  AIDS 

HMS  — DM19. 

SUGGESTIONS 

Initial  Activity  It  would  be 
appropriate  here  to  review  and 
consolidate  skills  associated  with 
multiplication.  You  may  want  to 
include  some  or  all  of  these  suggestions, 

(a)  Provide  students  with  the 

opportunity  to  read  aloud  numbers 
in  the  thousandths. 

7.065 

“seven  decimal  zero  six  five’’ 
or 

“seven  and  sixty-five  thousandths” 
You  may  want  to  supplement  this 
with  a  review  and  extension  of 
expanded  notation. 

7.065  =  (7  X  1)  +  (0  X  0.1) 

+  (6  X  0.01)  +  (5  X  0.001) 
Construction  of  a  place-value  chart 
would  reinforce  the  expanded  form 
and  oral  reading. 


Engine  Parts 

A  machinist  is  making  parts  for  some  airplane  engines. 

Five  bearings  are  machined  to  fit  next  to  each  other. 
Each  bearing  is  1 .235  cm  wide. 

What  is  the  total  width  of  the  five  bearings? 

1  2 

1.235 

X  5  The  total  width  is  6.175  cm. 

6.175 

Exercises 

Multiply  to  find  the  size  of  these  engine  parts. 

1.413X6  8.418  2.  2.015X3  b. 045  3.  2.827  X  5  [4.135 

4.  1  206  X  9  10.854  5.  3.158  X  4  iz.bSZ.  6.  2.066  X  7  |4.4fe2. 


Multiply. 

lii  5.417 

8.  6.059 

9.  4.117 

10.  3.909 

WX  3 

X  4 

X  6 

X  5 

/6.25I 

24.23 b 

24.702 

19.545 

11.  7.251 

12.  4.905 

13.  8.236 

14.  5.801 

X  8 

X  6 

X  2 

X  7 

58.008 

27.430 

J6.472 

40  >07 

15.  9.151 

16.  3.999 

17.  6.006 

18.  7.532 

X  8 

X  2 

X  4 

X  9 

73.208 

7.978 

24.  024 

67,788 

Solve. 

19.  7  bearings. 

20.  9  steel  plates. 

Each  one  is 

1 .088  cm  thick. 

Each  one  is  2.1 01 

cm  thick. 

How  thick  altogether?  7  (,1b  cm  How  thick  altogether?  18.904  cm 


82  Multiplication  of  a  decimal  (thousandths)  by  a  1  -digit  whole  number 


7  , 

,  0 

6 

5 

(b)  Students  might  benefit  from  a 
review  of  the  steps  of  the  multiplica¬ 
tion  algorithm.  As  you  demonstrate 
the  use  of  regrouped  numbers 
(“helper  numbers”),  encourage 
students  to  handle  this  mentally. 
(This  becomes  particularly 
important  when  students  deal  with 
2-  and  3-digit  multiples.)  Stress,  too, 
the  rule  for  proper  placement  of  the 
decimal  point. 

(c)  Rounding  and  estimation  skills 
could  be  reviewed  and  consolidated. 
Remind  students  that  estimation 
helps  us  to  gauge  the  reasonableness 
of  a  calculated  product,  and  when 
decimals  are  involved,  it  helps  in  the 
placement  of  the  decimal. 

3  X  5.217  — ^3  X  5  =  15  —►5.217 

X _ 3 

15.651 


USING  THE  BOOK 

Encourage  students  to  record  the 
estimated  product  first  and  then 
multiply  to  find  the  actual  product.  For 
example,  in  Exercise  2: 

Estimate:  6.  2.015 

2< _ 3 

6.045 


ACTIVITIES 


1.  Write  these  challenges  on  the  chalk¬ 
board. 

(a)  Place  the  digits  4,  6,  1,  2,  and  8  in 
the  diagram  to  make  the  greatest 
possible  product. 


(b) 


BUI  HOI 
x _ EL 

[5  1  3  6  8] 

Place  the  digits  7,  1,5,  3,  and  9  in 
the  diagram  to  make  the  greatest 
possible  product. 


X 


-.  ms  it 
0 


(c) 


Place  the  digits  0,  4,  8,  2,  and  7  in 
the  diagram  to  make  the  least 
possible  product.  (The  product  must 
be  greater  than  zero.) 


E  .  EBB 


X 


[0.9  5  6] 


2.  Explore  patterns  and  the 
placement  of  the  decimal  point. 
Example 

Multiply  to  find  the  first  product.  Write 
the  other  products  without  multiplying. 
Watch  out  for  the  decimal  point! 

(a)  2416  (b)  241.6 

X  7  X  7 

[16  912]  [1691.2] 


(c)  24.16 

_X _ 7_ 

[169.12] 


(d)  2.416 

_X _ 7_ 

[16.912] 
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[6  7  .  7'  7  9] 


Supplies  are  neatly 
stacked  in  a  warehouse 
until  they  are  needed. 


Exercises 


2. 


3. 


4. 


5. 


*  6. 


Some  house  bricks  are  5.315  cm  thick. 

Rob  stacked  these  bricks  in  a  pile  8  bricks  high. 

How  high  was  the  pile  of  bricks?  +2.52  cm 

Some  ceiling  tile  is  2.019  cm  thick. 

Bill  stacked  the  tiles  in  piles  of  6. 

How  high  was  each  pile?  12.  cm 

Susan  is  storing  some  "How  to  Build  a  House''  books 
Each  book  is  5.107  cm  thick. 

She  put  9  books  in  each  pile. 

How  high  is  each  stack  of  building  books?  +5. 3b3 

Bruce  is  stacking  4  boxes  of  nails  in  each  pile. 

Each  box  has  a  mass  of  5. 1 45  kg. 

What  is  the  total  mass  of  each  pile?  20.  58 

Five  wood  planks  are  piled  neatly  in  a  stack. 

Each  plank  is  3.924  cm  thick. 

How  high  is  the  stack?  19.  fc>2  cm 

In  one  corner  there  are  8  cement  blocks  in  a  stack. 
Each  block  is  21  395  cm  thick. 

How  high  is  the  stack?  17 1 .  Ho  cm 


-K7-  Freda  is  helping  to  stack  some  livingroom  mirrors  which  are  4.625  mm  thick. 
Between  each  mirror  she  places  cardboard  which  is  1.703  mm  thick 
How  high  is  a  pile  of  7  mirrors  including  the  cardboard?  42L.  593  mm 
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OBJECTIVE 

To  solve  word  problems  involving 
multiplication  of  a  decimal  by  a 
1 -digit  whole  number 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

supplies,  warehouse,  ceiling  tile,  planks 

SUGGESTIONS 

Initial  Activity  If  necessary,  review 
Professor  Q’s  four  questions  and  the 
format  that  you  have  established  for 
problem  solving.  The  exercises  on  this 
page  lend  themselves  to  the  drawing  of 
simple  diagrams.  Students  might 
benefit  from  a  demonstration  such  as 
this. 

Example 

5  books  in  a  stack.  Each  is  3.76  cm 
thick.  How  high  is  the  stack? 

3.76  cm 


3.76  cm 


3.76  cm 


3.76  cm 


3.76  cm 


5  groups  of  3.76  or  5  X  3.76 

5  X  3.76  =  18.80 

The  stack  is  18.8  cm  high. 

Students  should  not  be  required  to 
draw  diagrams  if  they  understand  the 
essence  of  the  problem.  Rather,  they 
should  be  encouraged  to  use  a  diagram 
to  help  clarify  a  problem  with  which 
they  are  having  difficulty. 


ACTIVITIES 

1.  Students  might  enjoy  creating  some 
of  their  own  “warehouse  stacks” 
problems.  Provide  them  with  a  frame¬ 
work  for  each  one. 

(a)  Sean  is  stacking  5 _ in  a  pile. 

Each _ is  6.713  cm  thick. 

How  high  is  the  pile? 

(b)  Marion  stacked _ tiles  in  piles 

of  8. 

I 


Each  tile  is _ cm  thick. 

How  thick  is  each  pile? 

(c)  _ boxes  of _ are  piled  in 

a  stack. 

Each  box  has  a  mass  of _ 

What  is  the  total  mass  of  the  pile? 

2.  If  you  have  not  already  done  so, 
see  the  Activities  listed  for  pages  79  to 
82  for  ideas  which  can  be  used  here. 


USING  THE  BOOK 

Note  that  Exercise  6  requires  the  use  of 
a  5-digit  multiplicand. 

Exercise  7  is  a  3-step  problem.  You 
may  want  to  reserve  this  exercise  for  the 
more  able  students.  Also,  answers  may 
vary  depending  on  certain  assumptions 
students  might  make.  For  example, 
does  “between  each  mirror”  mean  that 
a  piece  of  cardboard  is  also  placed 
between  the  floor  and  the  first  mirror? 
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OBJECTIVE 

To  multiply  factors  which  are 
multiples  of  10  and  100 

PACING 


There  are  about  300  kJ  in 
one  slice  of  white  bread. 

How  many  kilojoules  in 


Counting  Kilojoules 


Physical  activity  burns  up 
_ Kilojoules  (kJ) 


Level  A 

All 

(a) 

5  slices? 

(b) 

1 0  slices? 

(c)  50  slices? 

Level  B 

All 

(d) 

200  slices? 

(e) 

800  slices? 

Level  C 

All 

(a) 

300 

3  zert 

(b)  300! 

(c)  300 

,  „cT>  4  zeros 

(d)  3001 

(e)  300 

VOCABULARY 

kilojoules  (kJ),  spoonful,  creamer 

X  5 

x  IqI 

X  50 

x  2I<lq! 

X  800 

1500 

3000 

3  zeros 

15  000 

60000 

A  zeros 

240  000 

BACKGROUND 


Exercises 


The  relationship  of  the  number  of  zeros 
in  the  factors  to  the  number  of  zeros  in 
the  product  can  be  demonstrated  this 
way. 

300  X  800  =  (3  X  100)  X  (8  X  100) 

-  (3  X  8)  X(100X  100) 

=  24  X  10000 

=  240  000 

SUGGESTIONS 


Initial  Activity  Have  students  develop 
a  rule  to  help  them  determine  the 
number  of  zeros  in  the  product  based 
on  the  total  number  of  zeros  in  the 
factors.  For  example, 


50  X  300  =  15  000 

,  v  y  -V 

1  zero  2  zeros  3  zeros 

Before  assigning  the  exercises, 
make  sure  that  students  are  aware  of 
examples  where  the  initial  “basic  fact” 
ends  in  a  zero.  For  example. 


50 

y 


1 


X 


600 

Y 


2 


=  30  000 

T 


3 


Students  should  distinguish  the  zero  in 
“30”  from  the  others  in  their  rule. 


USING  THE  BOOK 

You  may  want  students  to  write 
complete  number  sentences  for 
Exercises  1  and  2. 

1.  (a)  5  X  200  =  1000 

Exercises  3  and  4  could  be  done 
mentally  with  just  the  product  being 
recorded. 


ACTIVITIES 

1.  Construct  pairs  of  spinners  as 
illustrated  using  cardboard  circles  and 
stir  sticks  held  in  place  with  thumb 
tacks. 


1.  A  medium-sized  orange  has 
about  200  kJ. 

How  many  kilojoules  in 
1000  kJ (a)  5  oranges? 

4000  fJjb)  20  oranges? 
i2  ooo  6Q  oranges? 

20  oook^jj  100  oranges? 
faO  OoOfcije)  3QQ  oranges? 


3.  Most  cupcakes  contain 
about  800  kJ. 

How  many  kilojoules  in 
6400  kJjaj  g  cupcakes? 

24  oooK^bj  30  cupcakes? 

72  ooo  gg  cupcakes? 

80  600  100  cupcakes? 

400  ooo^j  500  cupcakes? 


Mrs.  Sherridan  uses  one 
spoonful  of  creamer  in 
every  cup  of  coffee. 

If  the  creamer  contained 
40  kJ,  how  many  kilojoules  in 


(a)  5  cups  of  coffee? 

(b)  1 0  cups  of  coffee? 

(c)  40  cups  of  coffee? 

(d)  100  cups  of  coffee? 

(e)  600  cups  of  coffee? 


20 0  kJ 
400  KT 
IfeOO  kJ 
4-000  IsT 
2A  000  kJ 


4.  The  average  hot  dog  contains 
about  1000  kJ. 

How  many  kilojoules  in 
5000  kJ  (a)  5  hot  dogs? 

20  000  kJ(b)  20  hot  dogs? 

80  000  kJ(C)  80  hot  dogs? 

aoooooiqd)  200  hot  dogs? 

400  ocotqe)  400  hot  dogs? 


84  Multiplication  of  multiples  of  10  and  100 


Spin  both  spinners.  Students  then 
calculate  the  product  of  the  two 
indicated  numbers. 

Sample  play  700  and  40  are  spun. 

700  X  40  =  28  000 
Use  this  activity  for  a  whole  class  drill 
or  select  pairs  of  students  to  play. 
Permit  students  to  develop  their  own 
rules  when  playing  in  pairs.  For 
example, 

(a)  greatest  total  score  after  five  rounds 
wins; 

(b)  least  score  after  five  rounds  wins; 

(c)  the  player  with  the  greatest  single 
product  wins; 

(d)  the  player  with  the  greatest  difference 
between  the  greatest  and  the  least 
single  products  wins. 


2.  Investigate  the  number  of  kilo¬ 
joules  in  other  foods.  Booklets  from  the 
local  health  department  often  contain  a 
wealth  of  information  concerning  foods 
and  nutrition.  Students  might  also 
explore  the  relationship  between  the 
calorie  and  the  kilojoule.  The  results 
could  be  shared  with  the  rest  of  the 
class. 


84 


USING  THE  BOOK 

As  you  work  through  the  example  in 
the  display,  encourage  students  to  deal 
mentally  with  the  regrouping  process; 
otherwise,  regrouped  digits  must  be 
“stacked”  above  the  multiplicand. 

2 

1 

78 
X  32 

156 

2340 

2496 

You  may  want  to  complete  Exercises  1 
to  3  at  the  chalkboard,  then  assign 
Exercises  4  to  18  for  independent  work. 

ACTIVITIES 

1.  Some  students  may  want  to  investigate 
more  closely  Exercises  14  to  18  and  the 
resulting  products.  A  perceptive  student 
might  notice  that  the  multipliers  are 
multiples  of  3  (e.g.,  21,  12,  18,  15,  and  24). 
Using  this  as  a  basis,  have  students 
develop  questions  for  the  whole  series  in 
order. 


37  X  3  =  111 
37  X  6  =  222 
37  X  9  =  333 
37  X  12  =  444 

• 

• 

37  X  27  =  999 

2.  Place  this  multiplication  device 
on  the  chalkboard.  This  exercise  is  self¬ 
checking  and  a  plentiful  source  for 
interesting  multiplication  drill. 


Multiply  the  numbers  in  the  boxes 
across  and  down  and  write  the  products 
in  the  circles.  Multiply  the  numbers  in 
the  circles  up  and  down  and  across. 
What  do  you  notice  about  the  two 


OBJECTIVE 

To  multiply  a  2-digit  factor  by  a  2-digit 
factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

BFA  COMP  LAB  11—37. 

BFA  PROB.  SOLVING  LAB  II  —  77,  81. 


SUGGESTIONS 

Initial  Activity  Provide  a  geometric 
model  to  accompany  the  example  as 
shown  in  the  display  at  the  top  of  the 
pupil  page.  This  would  be  consistent 
with  the  approach  used  on  page  73  and 
would  tend  to  reinforce  the  steps  in  the 
multiplication  algorithm.  For  example, 
32  X  78  can  be  shown  as  an  area 
model. 


32 


(32  X  78) 


78 


The  next  model  illustrates  that  we  can 
multiply 
ones  —  2 


30 

tens'"' 


by  ones,  then  tens. 

(2  X78T 

(30  X  78) 


As  well,  the  model  explains  why 
there  is  a  zero  (which  is  usually 
discarded  in  later  grades)  in  the  second 
partial  product  (2340).  Students  can  see 
from  the  model  that  the  multiplication 
statement  is  not  3  X  78  =  234,  but 
rather  30  X  78  =  2340. 

As  you  demonstrate  the 
mechanical  steps  in  the  algorithm,  you 
will  want  to  make  clear  to  students  that 
3  X  78  is  made  equivalent  to  30  X  78 
by  indenting  the  partial  product  one 
space  and  annexing  a  zero. 

(i)  78  (ii)  78 

X  32  X  32 
■■■  ■■■ 

234  -< —  2340-<—  (annex  zero) 


products?  [Both  are  the  same  if  no 
errors  have  been  made!] 

Ask  students  to  make  their  own 
puzzles  using  different  numbers  in  the 
boxes. 
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City  Subway 


ao 


Rush  Hour!! 

46  trips. 

743  passengers  for  each  trip. 

How  many  passengers  altogether? 

Multiply  by  ones. 

(743 

X  4S 

4458  {6  X  743) 


Multiply  by  tens. 


4  458 

29  720  (40  X  743) 


There  were  34  178  passengers  altogether. 


4  458 
29  720 


34  178 


Exercises 

Complete. 

£  472 

X  36 


293 
X  53 


2832 


(6  X  472) 


879  (3  X  293) 


504 
X  67 

3  528 


7  504- 

(■  x  ■■■) 


14  160 

(30  X  472)  H  bso 

16  992 

15  SZ7 

Multiply. 

^  326 

X  24 

407 

X  32 

6.  812 

X  16 

7.  281 

X  26 

8.  540 

X  12 

7824 

9.  367 

13  024 

10.  721 

I2  99& 

11.  551 

130b 

12.  603 

64  SO 

13.  428 

X  35 

X  47 

X  62 

X  14 

X  33 

12  845 

14.  333 

33  8 87 
★  IS.  101 

34  t  62. 

★  16.  101 

844  2 

★  17.  1001 

14  124 

★  18.  10  101 

X  66 

X  55 

X  39 

X  62 

X  34 

21  978 

5555 

3939 

. b2ob2 

343  434 

Multiplication  of  a  3- digit  factor  by  a  2-digit  factor 
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OBJECTIVE 

To  multiply  a  3-digit  factor  by  a  2-digit 
factor 

PACING 

Level  A  All 
Level  B  All 
LevelC  All 

RELATED  AIDS 

BFA  COMP  LAB  11  —  41. 

CALC.  W/BK— 14. 

SUGGESTIONS 

Initial  Activity  Review  the  process  in¬ 
volved  in  multiplying  2-digit  factors  as 
shown  on  page  85  using  an  appropriate 
example  such  as  63  X  25.  Then  place 
an  example  such  as  the  one  in  the  pupil 
display  on  the  chalkboard,  emphasizing 
each  step  in  the  algorithm.  Ask 
students  to  account  for  the  zero  in  the 
second  partial  product,  i.e.,  29  720. 

If  some  students  are  having  diffi¬ 
culty  with  the  placement  of  the  second 
partial  product,  you  may  want  to  write 
the  following  series  of  questions  on  the 
chalkboard. 


26 

26 

26 

26  . 

..  26 

X  11 

X  22 

X  33 

X  44 

X  99 

26 

52 

78 

104 

234 

260 

520 

780 

1040 

2340 

286 

572 

858 

1144 

2574 

The  series  demonstrates  how  the  second 
partial  product  is  moved  one  place  to 
the  left  with  a  zero  annexed. 

USING  THE  BOOK 

You  may  want  to  use  Exercises  1  to  3 
as  a  further  class  demonstration  and 
then  assign  the  remaining  exercises  for 
independent  work.  The  answers  for 
Exercises  1  to  5  are  at  the  back  of  the 
pupil  book. 

ACTIVITIES 

1 .  Challenge  your  students  to  find  the 
“Mystery  Products”.  Write  these  two 
examples  on  the  chalkboard  and  then 
encourage  students  to  construct  their 
own. 

Examples 

Find  the  mystery  products. 

(a) 


4  X  9  =  A  [36] 
[36]  A  X  6  =  ■  [216] 

(b) 


22  X  45  =  A  [990] 

[990]  A  X  18  =  ■  [17  820] 

2.  Some  students  might  enjoy 
exploring  the  results  of  Exercises  15  to 
18  in  more  detail.  Have  them  try 
similar  examples.  Encourage  students 


to  explain  why  the  products  contain  sets 
of  repeated  digits. 

Example 

101  x  36  =  (100  X  36)  +  (1  X  36) 
=  3600  +  36 

=  3636 

3.  Students  might  benefit  from 
drill  using  various  operations.  Provide  a 
table  like  this  one 


• 

9 

7 

10 

14 

26 

35 

▲ 

4 

3 

5 

7 

15 

26 

•  +A 

[13| 

[10] 

[15] 

[21] 

[41] 

[61] 

•  —  A 

[5] 

[4] 

[5] 

[7] 

[11] 

[01 

•  Xi 

[36] 

[21[ 

[50] 

[98] 

[390] 

[910] 
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Estimation 


21  cartons  of  transistor  batteries. 
68  batteries  in  each  carton. 

How  many  batteries  altogether? 

Estimate: 

21  X  68 


Super 

Power 

9volt 


then 


Round  both  factors:  20  X  70 

Think:  20  X  70  =  1  400 


About  1 400  batteries. 


r?yrr?rrrrrryvr 


i-  y '.Tv* 

' : ;  ’ 


Calculate: 
Write  68 
X  21 

68 

1360 


1428 

There  are  1428  batteries. 


Is  the  written  answer  reasonable? 


To  estimate: 


Exercises 

Copy  and  complete  these  estimates 

63  X  77 
78  X  42 
32  X  61 
31  X  488 
25  X  703 
48  X  675 


2. 

3. 

4. 

5. 

6. 


(ED 

60  X  80  = 

8o 

—  ■  X  40  = 

30 

■  X  ■  b0  = 
-*•  30  X  500  = 

loo 

-*•  30  X  ■  = 

50  700 

—  ■  X  ■  = 


Estimate  first,  then  multiply.  Are  your  calculated  answers  reasonable? 


Ml  56  About 
X  21  1200, 


1176 

12.  265  About 

X  7  1  21  000. 


13 


8.  28  About 

X  1  7  600. 

47  fo 

55 
X  13 


About 
bo  0. 


9.  462  About 

X  26  15  *00 

Won 

14.  72  About 

X  43  2  800. 


18  81  5 

1?.  815  About 

X  62  4ft  ooo 
50  530 


18. 


115 

77 

X  56 


10.  608  About 

X  37  24  000 
22  4Tb 

15.  666  About 

X  12  7000. 

799  2. 


16. 


3655 

409 

X  25 


About 

48oo 


3  09  6 

19.  320  About-K20.  99 

X  81  2.4  ooO.  x  47 


431  2 


25  9  20 


4653 


/  0225 
About*21.  999 

5ooo.  X  99 

f 8  9  01 


About. 

12  OOO. 

Abou-t 
100  OOO. 


Estimation  of  products  87 


OBJECTIVE 

To  estimate  the  product  of  2-  and 

3-digit  factors  and  a  2-digit  factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

transistor  batteries 

RELATED  AIDS 

CALC.  W/BK— 17. 

SUGGESTIONS 

Initial  Activity  If  you  feel  a  review  is 
necessary,  consider  the  following  skills 
needed  for  estimation: 

1.  rounding  off; 

2.  multiplying  where  factors  are 
multiples  of  10; 

3.  a  good  grasp  of  basic  facts. 

Example 

70  X  30 

Since  7  X  3  =  21, 
then  70  X  30  =  2100. 

It  might  be  appropriate  to  provide 
oral  drill  with  questions  similar  to  those 
in  Exercises  1  to  6. 

52  X  79  —►50  X  80 
Also  include  examples  where  the 
numeral  5  occurs  in  the  one’s  place. 

65  X  22  — *-70  X  20 


USING  THE  BOOK 

You  may  want  to  use  Exercises  1  to  6 
as  an  oral  exercise  and  then  assign 
Exercises  7  to  21  for  independent  work. 


ACTIVITIES 

1.  Students  might  benefit  from  extra 
practice  with  rounding  and  estimation. 
Write  number  pairs  on  the  chalkboard 
and  provide  these  instructions. 

Example 

Round  each  number  in  the  pair 
mentally,  then  multiply. 

(a)  (24,  85)  — ^20  X  90  =  1800 

(b)  (36,  17)  — ► 

(c)  (41,286) — ► 

(d)  (55,  318)  — ► 

2.  Explore  the  patterns  made  by 
99  and  999.  Have  students  calculate  the 
first  four  products,  then  use  the  pattern 
to  predict  the  remaining  products.  The 


products  could  be  checked  by 


calculator. 

99  X  21  =  2079 
99  X  22  =  2178 
99  X  23  =  2277 
99  X  24  =  2376 
99  X  25  =  2475 


999 

X 

21  = 

=  20 

979 

999 

X 

22  = 

=  21 

978 

999 

X 

23  = 

=  22 

977 

999 

X 

24  = 

=  23 

976 

999 

X 

25  = 

=  24 

975 

•  • 

99  X  30  =  2970  999  X  30  =  29  970 
Encourage  students  to  investigate 
multiplication  of  other  factors  by  99 
and  999.  Calculators  should  be 
provided  for  this  activity.  The  objective 
is  to  increase  the  pupils’  awareness  of 


patterns  rather  than  to  practise  the 
multiplication  alogorithm. 

3.  Ask  some  students  to  investigate 
the  Unitate  Method  for  checking  multi¬ 
plication.  The  procedures  could  be 
shared  with  the  rest  of  the  class  later. 

382  - ►  13  - ►  4 

X  26  - ►X  8 


(a)  Sum  the  digits  of  the  multiplicand 
and  the  multiplier.  [The  sums  are  4 
and  8.] 

(b)  Multiply  the  two  numbers  and  sum 
the  digits  of  the  product.  [5] 

(c)  Sum  the  digits  of  the  product  you 
wish  to  check.  [5] 

(d)  If  this  number  equals  the  number 
produced  in  (b),  the  product  is 
correct!  [5  =  5] 
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OBJECTIVE 

To  multiply  a  3-digit  factor  by  a  3-digit 
factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS— DM20. 

BFA  COMP  LAB  II— 41. 


SUGGESTIONS 

Initial  Activity  To  introduce  this  lesson, 
write  the  following  multiplication 
questions  on  the  chalkboard.  Student 
volunteers  could  work  at  the  board 
while  the  others  work  independently  at 
their  desks.  The  questions  use  simple 
facts,  and  at  the  same  time,  vividly 
demonstrate  the  placement  of  the 
partial  products. 


(a)  123 

(b)  123 

(c)  123 

(d)  123 

X  111 

X  222 

X  333 

X  444 

123 

246 

1  230 

2  460 

12  300 

24  600 

13  653 

27  306 

Write  the  example  as  shown  in  the 
pupil  display  on  the  chalkboard  and 
demonstrate  the  four  steps. 

USING  THE  BOOK 

Note  that  Exercises  6  to  10  use  1 -digit 
multipliers  and  that  Exercises  11  to  15 
use  2-digit  multipliers.  You  may  want 
to  assign  them  immediately  or  reserve 
them  for  a  later  time  for  those  students 
who  require  extra  practice. 

ACTIVITIES 

1.  Students  might  enjoy  playing  “Card 
Products”  (two  to  four  players).  Remove 
the  tens,  jacks,  queens,  and  kings  from 
a  deck  of  ordinary  playing  cards.  Aces 
count  as  1  (one). 

(a)  Shuffle  the  deck  and  place  face 
down. 

(b)  The  first  player  draws  two  cards  and 
multiplies  the  numbers  shown  on 
the  cards.  For  example, 

3  X  8  =  24 

The  product  is  that  player’s  score 
for  the  first  round. 

(c)  The  round  continues  for  other 
players. 

(d)  The  player  with  the  greatest  total 
score  after  four  rounds  is  the 
winner. 

Variations:  Each  player  draws  four 
cards  in  turn.  The  cards  are  used  to 
make  two,  2-digit  numbers.  Round  off 


The  Gallery 


The  Gallery  displays  work  by  different  artists. 
The  gallery  is  open  256  d  (days)  a  year. 
About  431  people  attend  every  day. 

About  how  many  people  attend  altogether? 


Multiply  by  ones. 


(431 
X  2^6J 


2  586 


Multiply  by  tens. 


2  586 
21  550 


About  110  336  people  attended. 


Multiply  by  hundreds.  F  ) 

Add. 

[431j 

431 

x[gj56 

X  256 

2  586 

2  586 

21  550 

21  550 

86  200 

86  200 

1 1 0  336 

Exercises 

Multiply. 


• 

232 

2. 

116 

3. 

307 

4. 

290 

5. 

319 

X  145 

X  231 

X  245 

X  1  18 

X  156 

SThTo 

26  19b 

75  215 

34  220 

49  164 

6. 

406 

7. 

517 

8. 

2038 

9. 

3172 

10. 

28  160 

X  8 

X  6 

X  5 

X  4 

X  7 

3275 

3103. 

10  no 

751>88 

197  120 

11. 

521 

12. 

409 

13. 

3712 

14. 

6291 

15. 

20  735 

X  24 

X  35 

X  14 

X  25 

X  31 

12  5  0  4- 

I4"3T3 

5TTEB 

/5T2T5 

642 7 85 

16. 

418 

17. 

170 

18. 

509 

19. 

611 

20. 

760 

X  125 

X  219 

X  362 

X  245 

X  461 

5Z~ZS\ 5 

37  2X0 

184  5b8 

t4<r-t>r s> 

350  3GO 
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the  numbers  to  the  nearest  multiple  of 
ten  and  multiply.  The  player  with  the 
greatest  product  wins. 

Sample  play.  Cards  drawn: 


_6 

81  X  63  - 


8 


ED  0  ■ 

80  X  60  =  4800 


Continue  as  above,  but  least 
product  in  the  round  wins.  (You  may 
want  to  discuss  with  students  the 
various  strategies  which  could  be  used 
in  these  variations.) 

2.  Complete  the  “Multiplication 
Boxes”.  Encourage  students  to  create 
their  own  and  exchange  with 
classmates. 


23 

18 

[414] 

15 

29 

[435] 

[345] 

[522] 

9 

[180  090] 


(i)  Multiply  across. 

(ii)  Multiply  down. 

(iii)  Multiply  the  products  across  and 
down. 

(iv)  What  do  you  notice  about  the  final 
two  products? 

[The  products  are  the  same  if  no 
errors  have  been  made.] 


8 

5 

[40] 

3 

7 

[21] 

[24] 

[35] 

? 

[840] 


Tune  Up 


Multiply. 


1.  68 

2.  503 

3.  2674 

4.  56 

s.  671 

X  23 

X  6 

X  8 

X  48 

X  38 

CO 

7.  %'§ 

8. 

,.  mi 

io. 

X  8 

X  9 

X  6 

X  8 

X  6 

5.6 

688.5 

507  .36 

bO.Z<bb 

3b  .Obb 

11.  1415 

12.  611 

13.  777 

14.  999 

15.  7413 

X  68 

X  245 

X  54 

X  501 

X  645 

%  22.C 

;4<?  .x- 

4;  <?5S 

ROO  494 

4-  7«( 

mmm 

"  7Y ' 

' 


0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

0 

o 

o 

0 

o 

o 

Copy  this  grid  into  your  notebook. 

' 

1.  Start  at  any  circle.  Connect  with  other  circles. 

Complete  as  many  squares  as  possible. 

2.  BE  CAREFUL! 

- 

You  may  not  lift  your  pencil  from  the  paper. 

You  may  not  retrace  or  cross  any  lines. 

3.  When  no  further  moves  can  be  made,  the  game  is  ended. 

4.  Score: 

4  points  for  each  completed  square. 

3  points  for  each  3-sided  connection. 

2  points  for  each  2-sided  connection. 

Y.  . 

The  player  in  the  example  has  made  1 4  points  so  far. 

1  square  —  4  points 

2  3-sided  connections—  6  points 
2  2-sided  connections  —  4  points 

What’s  your 


_ 


. . . 


1 4  points  highest  score? 

■  ...  ......  .  .  ■ 


. . .i,..., 


Multiplication  practice,  activities  89 


OBJECTIVE 

To  practise  multiplication  skills  develop¬ 
ed  to  date 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

The  Tune  Up  contains  a  selection  of 
multiplication  questions  taught  so  far. 
You  may  want  immediately  to  use  the 
exercises  as  a  review  for  all  students. 

Or,  the  exercises  could  be  used  just 
with  those  students  whom  you  believe 
would  benefit  from  such  a  review. 

These  exercises  could  also  be  reserved 
for  review  at  a  later  date. 

The  Tune  Up  could  be  used  as  an 
informal  diagnostic  test.  Students  who 
have  obvious  difficulty  with  some 
exercises  may  require  reteaching. 
Alternatively,  you  may  want  to  refer 
these  students  to  the  appropriate  page 
in  the  text.  The  exercise  number  and 
the  appropriate  textbook  page  for  that 
particular  skill  are  listed  here. 


Exercise 

Page 

1 

85 

2 

74 

3 

75 

4 

85 

5 

86 

6 

77 

7 

78 

8 

79 

9 

82 

10 

82 

11 

86 

12 

88 

13 

86 

14 

88 

15 

88 

The  Braintickler  is  an  activity 
designed  for  pairs  of  students.  Multiple 
copies  of  the  grid  could  be  made  so 
that  students  can  complete  a  number  of 
games.  Some  students  may  want,  after 
a  few  games,  to  increase  the  size  of  the 
grid  from  a  4  X  5  to  5  X  5,  6  X  5,  and 
so  on. 
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OBJECTIVES 

To  solve  word  problems  using  multi¬ 
plication  skills  developed  to  date 
To  solve  word  problems  using  addition 
and  subtraction  skills 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

untreated  leather,  propellers,  industrial 
diamonds,  iron  ore,  newsprint,  sub¬ 
compact  cars,  electronic  parts, 
transistor  radios,  typewriters,  steel 
ingots 

RELATED  AIDS 

HMS— DM21. 

SUGGESTIONS 

Initial  Activity  Use  the  Career  Aware¬ 
ness  section  in  the  Chapter  Overview  as 
the  basis  for  discussion  of  these  pages 
with  the  class.  If  you  live  near  a  fresh 
water  or  salt  water  port,  you  might 
want  to  invite  someone  who  works  in  a 
dockyard  to  speak  to  the  students. 

If  you  think  necessary,  review  the 
format  you  have  established  for 
problem  solving. 

USING  THE  BOOK 

You  may  wish  to  read  through  all  of 
the  word  problems  together  to  ensure 
that  reading  abilities  don’t  further 
complicate  the  exercises  (see  the 
Vocabulary). 

The  Exercises  on  page  90  involve 
multiplication  only.  The  Exercises  on 
page  91  involve  mixed  operations. 

(i)  Exercises  6,  7,  9,  and  13  —  multi¬ 
plication. 

(ii)  Exercises  8  and  11  —  addition. 

(iii)  Exercises  10  and  12  —  subtraction. 
As  well,  Exercises  8  and  10  contain 

extra  (unnecessary)  information.  You 
may  want  to  make  students  aware  of 
this  in  a  general  sense  without  stating 
which  exercises  are  involved. 


Dockyard  Workers 


Exercises 

Solve  these  problems.  Remember  to  answer  Professor  Q's  four  questions  mentally 


© 


The  ship  Tarfala  unloaded  64  tractor  wheels. 

Each  wheel  had  a  mass  of  92  kg. 

What  was  the  total  mass  of  all  the  wheels?  5888  Kg 


2.  Dockyard  workers  loaded  35  cases  of  cheese. 

Each  case  contained  256  blocks. 

How  many  blocks  of  cheese  were  loaded  altogether? 

3.  The  Kimi  Maru  has  just  unloaded  560  bags  of  rice 
Each  bag  has  a  mass  of  47  kg. 

Find  the  total  mass  of  the  nee.  £fc>  320  Kg 

4.  A  worker  unhooked  9  bundles  of  untreated  leather  from  the  crane 
Each  bundle  was  worth  $82.79 

What  was  the  total  value  of  the  leather?  $745.  U 


5.  The  Benalder  is  carrying  26  cases  of  aircraft  propellers  for  a  Halifax  company 
Each  case  holds  1 4  propellers. 

How  many  propellers  is  the  Benalder  carrying  altogether?  ®>M- 
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ACTIVITIES 

1.  Some  students  might  enjoy  learning 
more  about  ships  and  the  world  of 
shipping  by  referring  to  the  World 
Almanac,  Book  of  Facts,  the  Guinness 
Book  of  World  Records ,  or  other 
reference  books.  Students  could  create 
word  problems  about  tonnage,  size  of 
ships,  speed,  longest  trips,  and  so  on. 

2.  Word  problems  could  be 
created  using  other  themes  of  the 
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6.  Captain  Benson  has  8  packages  of  industrial  diamonds  in  the  ship's  safe. 
Each  package  is  worth  $975.80. 

What  is  the  total  value  of  the  diamonds?  780b. ■4-0 

7.  The  crane  operator  of  the  Cardigan  Bay  loaded  47  carloads  of  iron  ore. 
The  ore  from  each  car  had  a  mass  of  22  t. 

How  many  tonnes  were  loaded  altogether  on  the  ship?  1034  t. 


8. 


9. 


10. 


ii. 


The  ship  Aquarius  delivered  176  rolls  of  newsprint  to  Tacoma  Harbour  and  195  rolls  to 
Frederick  Bay. 

Each  roll  has  a  mass  of  2  t. 

How  many  rolls  of  newsprint  were  delivered  altogether?  37 1 

Shipworkers  built  18  special  sections  on  the  ship  Gastrana. 

Each  section  holds  25  subcompact  cars. 

How  many  cars  will  the  Gastrana  carry?  45  O 

Workers  stored  1 6  206  bags  of  coffee  beans  in  the  warehouse 
12  948  bags  were  loaded  onto  the  freighter  North  Star 
Each  bag  has  a  mass  of  45  kg. 

How  many  bags  of  coffee  beans  were  left  in  the  warehouse?3258 


The  delivery  manager  is  putting  together  an  order  for  electronic  parts. 

35  cartons  were  loaded  onto  a  truck.  47  cartons  were  sitting  on  the  dock. 

and  54  cartons  were  sitting  on  the  freighter  Kamakura 

How  many  cartons  of  electronic  parts  were  there  altogether?  I3<e> 


12.  A  company  paid  $6759.00  for  a  shipment  of  transistor  radios  and  $9200.00  for  a 
shipment  of  electric  typewriters. 

How  much  more  did  the  company  pay  for  the  electric  typewriters?  $  244-1. 00 

13.  The  crane  operator  carefully  loaded  6  racks  of  steel  ingots  on  the  deck  of  the  Selandia. 
Each  rack  had  a  mass  of  983  kg. 

What  was  the  total  mass  of  the  racks? 

5  698  Kg 


Problems  mired  operations  9 1 


[83  210] 


students’  choice.  Initially,  you  may 
want  to  provide  some  structure  for  the 
students. 

Example 

Create  a  word  problem  whose  solution 
requires  the  number  phrase  24  X  6. 

A  more  unstructured  approach  could  be 
used  later. 

Example 

Create  a  word  problem  whose  solution 
requires  the  numbers  24  and  6,  and  one 
of  the  operations  of  addition,  sub¬ 
traction,  or  multiplication. 

Ask  students  to  provide  answers 
for  their  word  problems.  Once  you  have 
checked  the  problems,  they  could  be 
placed  in  a  problem-solving  file,  or 
individual  problems  could  be  displayed 
periodically  at  a  problem-solving  centre. 

3.  Students  and  adults  are  often 
intrigued  by  algorithms  used  by  people 
hundreds  of  years  ago.  “Lattice” 
multiplication  is  one  such  algorithm. 
Use  the  diagrams  as  illustrated  to 
promote  a  different,  but  legitimate, 
form  of  problem  solving. 

(a)  This  is  how  people  used  to  multiply 
46  X  27.  Decide  how  it  works,  then 
complete  the  unfinished  diagram. 


(b)  Try  these,  then  make  your  own  and 
share  your  results  with  a  classmate. 


/  /  / 
/  /  S 


[12  376] 
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OBJECTIVE 

To  multiply  a  2-digit  whole  number  by 
a  decimal  (tenths) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

CALC.  W/BK— 51. 


SUGGESTIONS 

Initial  Activity  When  we  multiply,  we 
generally  expect  the  product  to  be 
greater  than  either  of  the  two  factors. 
This  doesn’t  hold  true,  however,  when 
one  of  the  factors  is  a  decimal  less  than 
one.  You  might  want  to  demonstrate 
this  by  using  a  number  line. 

Example 

0.3  X  5  =  1.5  (or  5  sets  of  0.3) 


I  i  i _ I _ i _ i _ I _ i _ i _ I _ l _ i _ 1 _ i _ L_J 

O  0.1  O.J  oA  o*  as  o.7  at  o.t  0  U  1.9  /.3  /.S 


Alternatively,  you  may  want  to  use 
a  diagram  related  to  a  specific  word 
problem. 

Example 

The  track  is  0.5  km  long.  How  far 
would  Alec  travel  in  7  laps? 


Laps 

1 

2 

3 

4 

5 

6 

7 

Distance 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

0.5  X  7  =  3.5 
Alec  travelled  3.5  km. 

Estimation  skills  can  still  be  applied 
if  you  wish. 

Example 
0.7  X  28  =  19.6 

iThink^X 

Since  7  X  30  =  210, 
then  0.7  X  30  =  21.0  or  21. 

Therefore,  19.6  is  a  reasonable  answer. 

Some  students  may  modify  the 
estimation  procedures. 

Example 
0.8  X  37  =  29.6 

1  X  37  =  37 
Since  0.8  <C  1, 

then  the  product  of  0.8  X  37  must  be 
less  than  37. 

Therefore,  29.6  is  a  reasonable  answer. 


Go-Karts 


The  go-kart  track  at  Milton  Beach  is  0.5  km  long. 
How  far  would  Patrick  travel  in  1 3  laps? 


Multiply. 


Patrick  uses  this 
simpler  form! 


0.5  i 

„  How  many  decimal  places? 

X  13  < 


<  13 
)  X  0.5 


15 

50 


6.5 


jf 


6.5 


How  many  decimal  places? 


Patrick  would  travel  6.5  km. 


Exercises 

Find  the  distances  travelled  by: 

Kathleen 

John 

Sandy 

Michael 

Kim 

#  17 

A 

3.  41 

4.  23 

5. 

29 

X  0.5 

W  X  0.5 

X  0.5 

X  0.5 

X  0.5 

a. 5 

n.s 

20.5 

11.5 

14.5 

Multiply. 

6.  32 

7.  56 

8.  40 

9.  64 

10. 

21 

X  0.6 

X  0.2 

X0.3 

X0.8 

X0.5 

/<?.2 

1)  .2 

12.0 

51  .2. 

10.  S 

11.  73 

12.  85 

13.  19 

14.  36 

15. 

68 

X0.2 

X0.1 

X0.9 

X0.7 

X0.6 

l4-.h 

8.5 

17.1 

25.2- 

40.8 

Solve. 

16.  Track  — 

0.4  km  long 

17. 

Track 

—  0.6  km  long 

Laps  — 

35 

Laps 

—  42 

Total  distance?  1 4.0  km 

Total  distance?  25. 2 
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USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  relating  what  is  shown 
there  to  what  was  discussed  during  the 
Initial  Activity. 

Pupils  should  be  aware  that  in 
Exercise  8,  (0.3  X  40  =  12.0),  12.0  is 
equal  to  12. 

ACTIVITIES 

1.  Some  students  may  wish  to  create 
their  own  mini-stories  based  on  the  Go- 
Kart  theme.  These  could  be  shared  with 
other  students. 

Examples 

(a)  Track  is  0.4  km  long.  Susan  drives 
35  laps.  Total  distance? 

(b)  Track  is  0.6  km  long.  Allen  drives 
42  laps.  Total  distance? 

2.  Provide,  or  have  students  create, 
appropriate  drill  wheels. 

Examples 


3.  Challenge  your  students  with 
“Pots  and  Products”.  Draw  the 
following  diagrams  on  the  chalkboard 
and  have  students  copy  them. 
Encourage  students  to  develop  some 
strategy  (e.g.,  estimation)  rather  than 
blind  trial  and  error. 

Example 

Find  factors  in  Pot  A  and  Pot  B  that 
will  give  a  product  in  Pot  C. 


Some  students  may  wish  to  create  their 
own  “Pots  and  Products”.  You  will 
want  to  provide  calculators  for  this 
activity.  Ask  students  to  draw  the 
“Pots”  on  one  side  of  a  piece  of  paper 
or  on  a  large  file  card,  and  write  the 
answers  on  the  reverse  side.  The 
finished  results  could  be  used 
periodically  at  the  problem-solving 
centre. 
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l=i : 


The  chair  lift  carries  skiers 
to  the  top  of  the  ski  slope. 

Each  trip  is  0.9  km  one  way. 

How  many  kilometres  would  a 
chair  have  travelled  after  1 45  trip! 
Multiply.  145 
X0.9 

130.5 

A  chair  would  have  travelled  1 30. 

Exercises 

Multiply. 


• 

371 

■A  2162 

3.  508 

4.  4928 

5. 

1471 

X  0.6 

X  0.7 

X  0.3 

X  0.5 

X  0.2 

288.  b 

1513.4 

152.4 

2464.  0 

294.2 

6. 

713 

7.  2051 

8.  7406 

9.  910 

10. 

4682 

X  0.4 

X  0.8 

X  0.3 

X  0.7 

X  0.9 

11. 

1640.8 

12.  333 

2821.8 

13.  5026 

637.0 

14.  1978 

15. 

X  08 

X  0.6 

X  0.4 

X  0.2 

X  0.7 

640.8 

19  9.8 

20/0.4 

395+ 

4370.8 

16. 

Complete  this  maintenance  sheet  for  the  chair  lift. 

(a) 

(b) 

(c) 

(d) 

(e) 
(0 
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Maintenance 

Number  of 

Trips 

Distance  in 

Kilometres 

Grease  gears  at 

120 

0.9  X  120  =  108  km 

7  380  SZZ.  km 

Check  safety  brakes  at 

580 

o.9  x  ■  =  m 

Inspect  cable  at 

860 

0.9  X  lf°« 

Test  controls  at 

2570 

os*2!70,  a31- 

Tune  engine  at 

4750 

0.9X4I°= 

Adjust  wheels  at 

8640 

o.9xer°=  mb 

OBJECTIVE 

To  multiply  3-  and  4-digit  whole 
numbers  by  a  decimal  (tenths) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  the  procedure 
involved  in  multiplying  a  2-digit  whole 
number  by  tenths  as  presented  on  page 
92.  Remind  students  that  the  number 
of  decimal  places  in  the  factors  affects 
the  number  of  decimal  places  in  the 
product.  Then  present  them  with 
examples  of  3-digit  numbers  being 
multiplied  by  tenths:  e.g.,  312  X  0.6, 
426  X  0.4,  and  so  on.  Follow  this  with 
4-digit  multiplicands:  e.g.,  4134  X  0.7, 
6421  X  0.2,  and  so  on.  Point  out  that 
the  multiplication  procedure  remains 
the  same  despite  the  magnitude  of  the 
numbers  involved  and  that  the  products 
are  actually  less  than  the  original 
multiplicand  because  the  multipliers 
themselves  are  less  than  one.  If  this 
requires  further  explanation,  you  may 
wish  to  repeat  the  number  line 
demonstration  described  in  the  Initial 
Activity  section  for  page  92. 

USING  THE  BOOK 


ACTIVITIES 

1.  Provide  some  telephone  books  and 
scrap  paper  so  that  pairs  of  pupils  can 
play  “Phone  Book”.  The  first  player 
opens  the  phone  book  to  any  page, 
shields  his  or  her  eyes,  and  randomly 
selects  any  phone  number  on  the  page. 
The  second  player  uses  that  number  as 
follows  to  complete  a  4-digit  by  tenths 
multiplication  exercise. 

Example 

Phone  number  selected 


232-6142 


Add  these  to  yield 
a  1-digit  multiplier. 
(2  +  3  +  2)  7 

i 

Change  to  tenths. 
0.7  X 


Becomes  the 
multiplicand. 


6142 


When  computation  is  complete,  players 
change  roles.  The  player  with  the 
greatest  product  wins  the  round.  The 
first  player  to  win  three  rounds  is  the 
series  winner. 

Note:  Show  students  what  to  do 
when  the  first  three  numbers  total  more 
than  nine. 


You  may  want  to  use  Exercise  16  as  a 
chalkboard  demonstration  to  review  the 
multiplication  algorithm  and  placement 
of  the  decimal  point.  Or,  students  can 
work  independently.  Check  the  answers 
before  proceeding  to  Exercises  1  to  15. 

(If  a  calculator  is  available,  a  student 
volunteer  could  enter  the  factors  and 
call  out  the  correct  products.) 


(4  +  4  +  9) 

Add  again. 
(1  +  7) 


The  question  should  be: 

5113 
X  0.8 


5113 


t 

5113 


2.  See  the  “Input-Output”  game 
in  the  Activity  Reservoir.  Use  rule  strips 
such  as  “multiply  by  0.6”  and 


appropriately  labelled  input  strips  (i.e., 
2-,  3-,  and  4-digit  whole  numbers)  to 
make  the  game  relevant  to  this  lesson. 
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Patterns  With  Decimal  Factors 


Investigate  these  patterns. 


”  . ..  "7 

125 

12.5 

1.25 

' 

X  0.3 

X  0.3 

X  0.3 

37.5 

3.75 

0.375 

¥ 

X 

7 

198 

19.8 

1.98 

X  0.7 

X  0.7 

X  0.7 

138.6 

13.86 

1 .386 

/ 

Find:  The  number  of  decimal  places  for  each  set  of  factors; 
the  number  of  decimal  places  in  each  product. 

What  rule  helps  you  to  find  the  number  of  decimal  places  in  the  product? 


Exercises 

Complete  these  patterns. 


/ 

7 

237 

23.7 

2.37 

X  0  4  — > 

’T 

O 

X 

X  0.4 

. . 

■r.4  8 

014  8 

7' 

94.8 

m  mmm 

7 

Multiply.  Use  the  rule. 


3  43.7 

• 

1.36 

5, 

2.41 

6. 

2.39 

7. 

68.2 

X  0.5 

X  0.2 

X  0.4 

X  0.9 

X  0.3 

27733 

0,2.7  2 

04  64 

2.15  1 

20.46 

8.  1.49 

9. 

2.87 

10. 

3.51 

11. 

56.9 

12. 

1.99 

X  0.3 

X  0.7 

X  0.6 

X  0.5 

X  0.2 

0.44  7 

^r.oo'f 

2.1  0  b 

28.45 

0.398 

Multiply. 

19.  24.17 

«. 

3.642 

15. 

2.526 

16. 

418.3 

17. 

47.15 

X  0.2 

X  0.4 

X  0.3 

X  0.4 

X  0.5 

4:834 

1 .4568 

07378 

76773  2 

23.575 

4  18.  7.00 

M  19. 

82.0 

*  20. 

5.05 

4*  21. 

600 

*  22. 

22.2 

X  0.3 

X  0.5 

X  0.4 

X  0.5 

X  0.5 

2.I0O 

4/  .00 

27 020 

7300. 0 

II. 1  0 
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OBJECTIVE 

To  multiply  a  decimal  by  a  decimal 
(tenths) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  You  may  want  to 
consider  this  page  (and  page  95)  as  an 
opportunity  for  individual  or  small- 
group  exploration.  Most  students,  using 
past  work  as  a  basis,  should  be  able  to 
identify  the  pattern  in  the  display  and 
be  able  to  develop  a  rule  for  the 
placement  of  the  decimal  point. 

If  you  think  that  students  require 
further  reinforcement  of  the  pattern 
before  starting  independent  work,  you 
may  want  to  consider  the  use  of 
calculators.  If  available,  provide  one 
calculator  for  each  group. 

Instruct  students  in  the  use  of  the 
constant  function.  On  most  calculators, 
the  second  factor  is  the  constant.  (Some 
machines  use  the  first  factor  as  a 
constant.  You  will  want  to  check  your 
calculators  before  attempting  this 
activity.) 

Have  one  student  in  each  group 
enter  the  factors  which  you  have  written 
on  the  chalkboard.  Ask  a  second 
student  to  record  the  products  in  the 
display.  Encourage  students  to  discuss 
the  results. 

Example 
147  X  0.3 


Enter 

Display 

(i) 

msmi^nmE] 

44.1 

(The  constant  0.3  does  not 

have  to  be  entered  again.) 

(ii) 

□  tUDCOS 

4.41 

(iii) 

□  DEEDS 

0.441 

Because  the  constant  function  makes 
the  generation  of  patterns  quite  simple, 
students  may  request  that  larger 
numbers  be  used.  If  so,  encourage  them 
to  discover  whether  their  rule  about  the 
placement  of  the  decimal  still  applies. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  page  together.  Point  out  that  the 
numerals  or  the  factors  and  products 
are  the  same  but  that  the  decimal 
places  are  changing. 

Have  someone  answer  the  question 


in  the  box  at  the  bottom  of  the  display. 
You  may  wish  to  write  the  rule  on  the 
chalkboard  as  a  reminder  while  the 
exercises  are  being  completed.  [The 
total  number  of  decimal  places  in  the 
factors  equals  the  total  number  of 
decimal  places  in  the  product.] 

Complete  Exercises  1  and  2  orally 
(and,  if  necessary,  Exercises  3,  4,  13, 
and  14  as  a  guide  to  format).  Note  that 
Exercises  18  to  22  contain  products 
with  zeros  that  can  be  discarded. 

ACTIVITIES 

Some  students  may  wish  to  explore 
other  patterns  in  multiplication. 
Calculators  could  be  provided  to 
highlight  the  patterns  and  to  lessen  the 
mechanical  work  of  calculation. 

1.  Multiply.  Find  the  pattern.  (The 
digits  1,  4,  2,  8,  5,  7  form  cyclical 
products.) 

142  857  142  857  142  857  142  857 

X _ 1  X _ 2  X _ 3..D< _ 6 

[142  857]  [285  714]  [428  571]  [857  142] 

2.  Multiply  these  pairs  and  find 
the  differences.  What  is  the  pattern? 
[Difference  of  1] 


(i) 

3  X  3  =  9_ 

(ii) 

4  X  4  =  16 

2  X  4  =  8_ 

3  X  5  =  15 

(iii) 

5  X  5  =  _ 

(iv) 

6  X  6  =  _ 

4  X  6  =  _ 

5  X  7  =  _ 

(v) 

7  X  7  =_ 

6  X  8  =_ 

3.  Try  these 

pairs.  What  is  the 

pattern?  [Difference  of  1] 

(i)  60X60  =  3600  (ii)  70X  70= _ 

59  X  61  =3599  69x  71  = _ 

(iii)  80  X  80  = _  (iv)  90  X  90  = _ 

79X81= _  89X91= _ 

4.  Can  you  find  a  quick  mental 
method  for  finding  these  products? 

(a)  11  X  13  [Think  of  12  X  12  -  1.] 

(b)  49  X  51  [Think  of  50  X  50  -  1.] 

(c)  39  X  41  [Think  of  40  X  40  -  1.] 

(d)  29  X  31  [Think  of  30  X  30  -  1.] 

(e)  19  X  21  [Think  of  20  X  20  -  1.] 

5.  Choose  a  number  from  1  to  9 
(e.g.,  6).  Multiply  by  9  (6  X  9  =  54). 
Multiply  this  number  times  the  “magic” 
number  12  345  679.  What  is  the  result? 

(Continued  on  page  95) 
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(Continued  from  page  94) 

Choose  another  number  from  1  to  9 
and  try  again.  What  pattern  develops? 
[The  original  number  chosen  is 
repeated  in  the  product.] 

12  345  679 
X_54 

49  382  716 
617  283  950 

666  666  666 


ACTIVITIES 

1.  Provide  a  number  of  “fill-in-the- 
box”  multiplication  exercises  such  as 
these. 


(a)  7.56 

X  0.39 

scon 

□•□ECO 


(b)  12.4 

X  0.28 

son 

EDDD 

□•□mo 


2.  Provide  numbered  spinners, 
dice,  and/or  decks  of  cards  numbered 
from  0  -  9  for  students  to  use  in 
generating  random  multiplication 
questions. 


OBJECTIVE 

To  multiply  a  decimal  by  a  decimal 
(hundredths) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS— DM22. 

CALC.  W/BK — 48. 

SUGGESTIONS 

Initial  Activity  Provide  a  “refresher 
course”  in  3-digit  whole  number  by 
2-digit  whole  number  multiplication  (as 
presented  on  page  86)  by  working 
through  three  or  four  examples,  ending 
with  one  such  as  256  X  31.  Then, 
review  the  processes,  patterns,  and 
number  of  decimal  places  rule  as 
discussed  on  page  94.  Once  this  is 
complete,  show  the  procedure  for 
multiplication  of  decimals  by  decimals 
using  the  same  numerals  that  were  used 
in  the  earlier  3-digit  whole  number  by 
2-digit  whole  number  demonstration, 
i.e.,  2.56  X  0.31. 

USING  THE  BOOK 

Go  through  the  pupil  display  noting 
patterns  and  numbers  of  decimal 
places.  Have  someone  identify  the  rule 
and  note  it  on  the  chalkboard  for  use 
while  completing  the  exercises.  Point 
out  that  this  is  the  same  rule  that 
applied  on  page  94.  Complete  Exercises 
1  and  2  orally  being  certain  to  stress 
the  use  of  the  rule. 

Assign  the  exercises. 


X  O.DD 

For  example,  divide  into  groups  of 
three.  Have  the  first  player  use 
spinners,  dice,  or  cards  to  place 
numerals  in  the  boxes  in  the  top  row 
(i.e.,  multiplicand)  of  a  blank  game 
sheet  as  shown.  The  second  player  does 
likewise  with  the  “multiplier”  row.  The 
third  player  computes.  Players  take 
turns  in  each  role,  each  time  taking  the 
product  as  their  score.  The  player  with 
the  greatest  (or  least,  or  closest  to 
5.000,  etc.)  score  after  all  have  tried 
each  role  once  wins  the  round. 
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OBJECTIVES 

To  restate  word  problems  in  simpler 
terms 

To  solve  word  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

gymnastics  competition,  backflip, 
routine,  volleyball 

BACKGROUND 

Many  problems  contain  information 
that  is  both  interesting  and  may  help  to 
place  the  problem  in  some  context,  but 
is  not  essential  to  the  solution  of  the 
problem.  Efficient  problem  solvers  often 
restate  a  “wordy”  problem  in  their  own 
terms,  discarding  irrelevant  information 
and  concentrating  on  the  basic  facts. 

SUGGESTIONS 

Initial  Activity  Write  this  problem  on 
the  chalkboard  and  ask  students  to  pick 
out  the  important  information.  Suggest 
that  this  information  could  be  recorded 
as  a  mini-story  (e.g.,  see  pages  80  to  81). 
Example 

Kristen  plays  the  violin.  She  saved 
enough  money  to  buy  a  new  case.  At 
music  camp  she  practised  6  h  every 
day.  Kristen  attended  music  camp  for 
14  d.  How  many  hours  did  she  practise 
altogether? 

Restated:  6  h  practise  each  day. 

14  d.  How  many  hours 
altogether?  [6  X  14  =  84] 
In  keeping  with  the  problem¬ 
solving  format  you  have  established, 
you  may  want  students  to  write  a  full 
statement  that  answers  the  question. 


“Nothin’  But  the  Facts...’ 


Word  stories  can  be  restated  in  your  own  words! 

Brendan  is  training  for  the  gymnastic  competition.  His  favourite 
movement  is  to  do  4  backflips  in  a  row.  He  practised  this 
routine  9  times.  How  many  backflips  did  he  complete 
altogether? 

Professor  Q  restates  the  story. 

4  backflips  each  time. 

9  times. 

How  many  backflips  altogether? 

(4X9  =  36} 


Exercises 

Restate  each  of  these  word  stories  in  your  own  words,  then  solve. 

1.  Vicky  is  training  for  the  city  swimming  meet.  She  swam  37  lengths  of  the  pool  in  the 
morning  and  58  lengths  in  the  afternoon.  How  many  lengths  did  Vicky  complete 
altogether?  85 

2.  Rob  and  Nels  play  for  the  Cougar  floor  hockey  team  at  Rockwood  school.  Over  the 
season  Rob  has  scored  19  goals  and  Nels  has  scored  31  goals.  How  many  more  goals 
has  Nels  scored  than  Rob?  /£. 

3.  Dianne  is  a  member  of  the  Northfield  School  volleyball  team.  She  practises  with  her  team 
3  times  every  week.  How  many  times  would  she  practise  in  14  weeks?  42 

4. -  John’s  favourite  game  is  golf.  When  he  looked  at  his  score  cards  from  the  summer,  he' 

discovered  that  his  highest  score  was  102  and  the  lowest  was  78.  What  is  the  difference 
between  his  highest  and  lowest  score?  2. 4 
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USING  THE  BOOK 

Ask  a  student  to  read  the  word  story  in 
the  pupil  display.  Discuss  with  students 
that  some  information  which  adds 
interest  and  places  the  problem  in  some 
kind  of  context  is  not  essential  to  the 
solution  of  the  problem. 

Assign  the  exercises.  Be  certain 
that  the  pupils  understand  how  to  write 
the  answers  in  their  workbooks. 

ACTIVITIES 

Students  might  enjoy  “camouflaging” 
existing  word  problems  and  exchanging 
them  with  classmates.  Have  them  find 
some  simple,  1-step  word  problems  (old 
arithmetic  texts  are  a  good  source)  and 


copy  them  onto  index  cards.  They 
should  add  a  descriptive  sentence  or 
two  to  throw  solution  seekers  off  the 
track.  Have  students  exchange  or  place 
these  in  a  file  for  later  use. 
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Predicting  Answers 


Often  an  answer  can  be  predicted  without 
calculating! 

Try  to  predict  the  answers  by  using  patterns. 


1  X  1 
11X11 
111  X  111 
1111  X  1111 


1 

121 
12  321 
.L22A..SZ  t 


11  111  XII  111  =  32lI 


Find  the  patterns,  then  predict  the  answers  for  each. 
(How  might  you  check  your  predictions?) 


2.  37  037  X  3 

37  037  X  6 
37  037  X  9 
37  037  X  12 
37  037  X  1  5 
37  037  X  18 
37  037  X  21 
37  037  X  24 
37  037  X  27 


=  HI  HI 
=  222  222 
=  333  333 

=  ..J4-4J4A 


bbb  bbb 
7.77  777 
8&fl  88 ft 
i2 2 i22 


11 . 

1 1 1 
1111 


3.  1X9  +  2 

12X9  +  3 
123  X  9  +  4 
1234  X  9  +  5 

1 2  345  X  9  +  6  =  . . ff|  III 

123  456  X  9  +  7 
1  234  567  X  9  +  8 
12  345  678  X  9  +  9  =  . Ill  HI  III 

>  i  , 


Hill 


n  tit  ni 


1  X  91 

2  X  91 

3  X  91 
4X91 
5X91 

6  X  91 

7  X  91 

8  X  91 

9  X  91 


91 . 

182 

273 

364 

54-b . 

.43..7 

128 

. gii . 


5.  1X8  + 

1  = 

9 

22?  222  X  9  =  1  999  998 

12X8  + 

2  = 

98  j 

J 

333  333  X  9  =  2  999  997 

123  X  8  + 

3  = 

987  \ 

3 

'  j  -r 

444  444  X  9  =  3  999  996 

1234  X  8  + 

4  = 

9876  Z' 

y 

555  555  X  9  =  4  484  445 

12  345  X  8  + 

5  = 

_ 38_Zb5._ 

666  666  X  9  =  K  999  944 

123  456  X  8  + 

6  = 

487  U54- 

777  777  X  9  =  (=,44?  <??8 

1  234  567  X  8  + 

7  = 

. 

888  888  X  9  =  __ZJ.2i_5.Z2. 

12  345  678  X  8  + 

8  = 

48  7fc5  432- 

999  999  X  9  =  8  444  42/ 
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ACTIVITIES 

Ask  students  to  investigate  other 
patterns.  One  plentiful  source  of 
patterns  is  a  hundred  chart.  Write  out 
the  full  chart  and  make  multiple  copies. 
Students  may  discover  interesting 
relationships  beyond  the  three  patterns 
described  as  follows.  Because  the 
enjoyment  of  these  activities  is  largely 
based  on  watching  the  patterns  develop, 
it  is  recommended  that  calculators  be 
used.  Alternatively,  students  could  work 
in  groups  and  share  the  work  of 
multiplying. 


Hundred  Chart 


0  12  3  4-"  5  6  7  8  9 

10  11  12  13  14  15  16  17  18  19 

20  21  22  23  24  25  26  27  28  29 


90  91  92  93  94  95  96  97  98  99 


1.  Investigate  “X’s”  on  the  board 
by  multiplying  connecting  numbers  and 
find  the  difference.  [The  difference  will 
always  be  40.] 


Try  other  “X’s”  of  the  same  size. 


10  X  32  =  320 

360  —  320  =  40 
12  X  30  =  360 


Try  different  size  “X’s”.  [“X’s”  of  this 
size  will  always  give  a  difference  of  20.] 

23  X  35  =  805 

825  —  805  =  20 
33  X  25  =  825 


2.  Select  a  number  in  or  near  the 
centre  of  a  row.  Multiply  as  illustrated 
and  find  the  pattern  made  by  the  dif¬ 
ferences.  Repeat  for  other  rows. 
[Differences  will  always  be  1,3,  5,  and 

7.] 

20  21  22  23  (24)  25  26  27  28  29 

1 _ _ _ I 


OBJECTIVES 

To  observe  number  patterns 
To  make  predictions  based  on  those 
patterns 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK— 36. 

USING  THE  BOOK 

The  purpose  of  the  lesson  is  to  encour¬ 
age  students  to  make  predictions  based 
on  observed  patterns.  The  fact  that 
some  multiplication  practice  may  occur 
is  simply  an  extra  benefit.  Discuss  with 
students  possible  strategies  for  checking 
their  predictions. 

Examples 

(i)  Check  by  using  a  calculator.  The 
constant  function  is  of  great  help 
(see  page  94). 

(ii)  If  students  are  working 
independently  and  a  calculator  is 
not  available,  a  student  might 
check  every  second  or  third  predic¬ 
tion  in  the  series  by  multiplying. 

(iii)  If  students  are  working  in  small 
groups,  they  might  agree  each  to 
check  a  different  question  in  the 
series  and  then  compile  the  results 
to  check  the  predictions. 


Try  the  same  process  using  columns 
rather  than  rows.  What  is  the  pattern? 
[Differences  are  100,  300,  500,  and 
700.] 

3.  Try  to  establish  the  pattern  for 
“Perplexing  Pairs”.  Start  in  any  row 
and  multiply  consecutive  pairs  of 
numbers.  Find  the  differences.  What 
pattern  develops? 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS— DM23. 

USING  THE  BOOK 

Each  student  should  do  this  test  in¬ 
dependently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
68). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1 

A 

70 

2,  3 

B 

71 

4 

C 

73-75 

5 

D 

85,  86,  88 

6 

E 

77-79,  82 

7 

F 

92,  93 

8 

G 

94,  95 

9,  10 

H 

various 

Chapter  Test 

Write  the  products. 

1.  (a)  9  X  1  9  (b)  18  X  100  ISoo  (C)  245  X  10245 O  (d)  37  X  100037  OOO 

2.  (a)  8X30  240  (b)  4  X  900  OO  (C)  5  X  7000  35  000 (d)  6  X  800  4g00 

3.  (a)  10  X  70  7 00  (b)  40  X  60  2400  (C)  50  X  30015  000  (d)  200  X  400  60  OOO 

Multiply. 


4.  (a)  63 

(b)  217 

(c)  4208 

(d)  30  195 

X  4 

X  5 

X  3 

X  6 

25  2- 

1035 

T2T24 

i8i  no 

5.  (a)  60 

(b)  82 

(c)  509 

(d)  271 

X51 

X36 

X  43 

X284 

30(,0 

27  52 

21  S8  7 

V>  964 

6.  (a)  1.6 

(b)  52.1 

(c)  129.30 

(d)  4.127 

X  2 

X  4 

X  4 

X  3 

3.2 

~3W. 4 

5/7.20 

1 2.381 

7.  (a)  6 

(b)  13 

(C)  810 

(d)  5244 

X0.8 

X0.7 

X0.6 

X  0.3 

4^ 

IT 

486.0 

1673.2 

8.  (a)  28.1 

(b)  1.729 

(c)  16.2 

(d)  47.01 

X  0.7 

X  0.2 

X0.13 

X  0.26 

n.bi 

0.3458 

2  lob 

/2.2226 

Solve. 

9,  An  electronics  company  in  Vancouver  received  8  cases  from  the  freighter  Orion 

Each  case  contained  75  transistor  radios. 

How  many  radios  were  received  altogether?  600 

io.  A  motorcycle  racetrack  is  2.7  km  long. 

How  far  would  a  rider  travel  in  9  laps?  2.4.3  kwi 
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Cumulative  Review 


1.  Write  the  meaning  of  each  underlined  digit. 

(a)  129  075  5  ones  (b)  38.416 

2:  ton  -thousands  3 -tens  (o  tV\ous<xr\<tfcV>s 

2.  Round  each  number  to  the  nearest  tenth. 


3. 


(c) 


712.49 

7  JiunJr€aS 


4  tenths 


(a)  453.26 

+53.3 

(b) 

12.151  12-2- 

(c) 

8  05  9.1 

(d) 

62.418  S2.4 

Add. 

(a)  18 

(b) 

3.26 

(C) 

71.09 

(d) 

217  805 

29 

+  2.95 

+  25.68 

+  369  529 

+  55 

6.  21 

<76.77 

537  334 

ioa 

Subtract. 

(a)  8.02 

(b) 

420.51 

(c) 

68  285 

(d) 

743  809 

-4.63 

-173.26 

-45  017 

-216  470 

3-38 

2.47.25 

23  2b8 

527  333 

For  each  of  the  following: 

(i)  name  the  vertex; 

(ii)  name  the  angle; 

(iii)  name  type  of  angle  represented. 

(a)  \  O 
a\  <:» 

\c 

8  (b)OM 

4  ABC  or  Gi)  4  RMo  or 

4  C S A  4  OMR 

u)  obtuse  an^le  (iii)  ri^Vrt  ornate. 

■  0  (c) 

.  u  (0  u 

^7  <;;>  z  TUX  or 

/  4  XUT 

J  (iii)  acute  angle 

B 

C 

R 

M 

/  x 

Construct  a  circle  with  a  radius  of  3  cm.  What  is  the  length  of  the  diameter? 
This  pair  of  shapes  is  congruent.  8  Multiply 


A  B 


A-+6 

(a)  721 

(b) 

P  — >  T 

X  6  432b 

Z  kl  4E 

0-+4 

(c)  270.6 

(d) 

X  0.4/08.24 

... 

803 

X  47  31  74 1 


3.419 

X  0.25  0.854  75 
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OBJECTIVE 

To  review  and  test  selected  concepts  and 
skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review  the 
pages  that  contain  any  problems  of  the 
type  they  missed.  Some  students  can  do 
this  on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text 

Page  Number 

1 

25 

2 

28 

3(a) 

7 

3(b),  3(c),  4(a),  4(b) 

12 

3(d),  4(c),  4(d) 

21 

5 

41,48 

6 

42 

7 

54 

8(a) 

74 

8(b) 

86 

8(c) 

94 

8(d) 

95 

99 


CHAPTER  4  OVERVIEW 


This  chapter  briefly  reviews  the  meaning  of  division 
and  provides  practice  with  basic  division  facts.  The 
long  and  short  forms  of  the  division  algorithm  are 
reviewed  and  used  to  introduce  the  more  efficient 
standard  form  of  the  division  algorithm.  This  form  is 
applied  to  division  involving  1-digit  divisors  and  1-,  2-, 
and  3-digit  quotients. 

Division  by  powers  of  10  is  introduced  and  used  to 
develop  the  idea  that  division  by  10  and  100  is 
equivalent  to  multiplication  by  0.1  and  0.01 
respectively. 

This  chapter  also  develops  interrelationships 
among  metric  units  of  measurement.  Some  new  metric 
units  are  introduced  and  there  is  a  review  and 
extension  of  the  topics  of  temperature,  time,  and  time 
zones. 

OBJECTIVES 

A  To  divide  by  10,  100,  and  1000  with  decimal 
quotients  and  to  multiply  by  0.1  and  0.01 
B  To  divide  by  1 -digit  divisors  with  2-  and  3-digit 
quotients 

C  To  convert  among  common  units  of  measurement 
D  To  solve  problems  using  measurement 
E  To  use  a  map  of  time  zones  of  Canada  and  to 
solve  problems  using  time  units 
F  To  estimate  distance  and  mass 
G  To  read  a  thermometer  and  to  solve  problems 
involving  temperature 

BACKGROUND 

The  ability  to  divide  in  an  efficient  manner  depends  on 
a  student’s  ability  to  understand  and  use  effectively  the 
skills  necessary  for  the  standard  division  algorithm. 
These  skills  include: 

1.  the  ability  to  follow  the  mechanical  procedures 
required  for  the  algorithm; 

2.  a  solid  understanding  of  place  value; 

3.  an  understanding  of  the  estimation  process; 

4.  multiplication; 

5.  subtraction. 

Most  students  would  benefit  from  an  on-going  drill 
program  which  includes  a  review  of  basic  facts,  place 
value,  rounding,  and  estimation. 


MATERIALS 

counters 

grid  paper  (1  cm) 

mini-calculators  (optional) 

metresticks 

metre  tapes 

rulers 

trundle  wheel 

litre  containers 

other  containers  for  liquids 

scales 

balances 

mass  sets 

map  of  Canada  suitable  for  demonstration 

CAREER  AWARENESS 

Fishing  Guide  [118] 

A  fishing  guide’s  work  is  mostly  seasonal,  depending 
not  only  on  the  geographic-climatic  area  but  also  on  the 
season  regulations  which  govern  the  various  fish 
species.  For  this  reason,  many  fishing  guides  hold 
down  different  jobs  during  the  off  season  to  help  them 
get  through  the  year. 

Clients  pay  money  to  a  guide  in  return  for  safe 
passage  to  and  from  a  location  that  is  fairly  abundant 
in  a  specific  type  of  fish.  To  be  successful,  then,  a 
fishing  guide  must  be  aware  of  local  and  regional 
geography,  all  aspects  of  outdoor  living  and  wilderness 
survival,  fishing  techniques,  and  government 
regulations  concerning  seasons  and  catch  limits. 

A  good  fishing  guide  can  completely  plan  all 
aspects  of  a  fishing  trip  (provisions,  route,  campsites,' 
etc.)  and  locate  various  species  of  fish  (trout,  bass, 
pickerel,  salmon,  etc.)  given  the  time  of  year,  time  of 
day,  and  local  geography.  A  guide  is  especially 
sensitive  to  nature’s  “warning  signs”  (i.e.,  weather, 
animal  habits,  plant  types,  etc.)  and  is  competent  in 
administering  first  aid  under  adverse  conditions.  A 
fishing  guide’s  expertise  is  gleaned,  not  only  from 
books  and  maps,  but  also  from  considerable  personal 
experience. 


Bob  is  taking  aerial 
photographs  of  this  orchard. 


24-6 

This  asks.  "How  many 
groups  of  6  in  24?" 


Aerial  Photographs 


There  are  24  trees 
with  6  rows  and  4  columns. 


Q  O 


dividend  divisor 

I  I 

24  =  6 

6  )  24 


quotient 


I 


9 

9 

9 

? 

f 


9 

9 

? 

9 

9 

? 


9 

? 

9 

9 

? 


9 

9 

9 

9 

9 

9 


6  X  4  =  24 

Related  multiplication  fact 


24-4 

This  asks.  "How  many 
groups  of  4  in  24?" 
dividend  divisor  quotient 

i  I  I 

24  -  4  =  6 

6 

4  J24~ 


Exercises 

Write  2  division  sentences  for  each  pattern. 

|f  f  f  9  f  f  f  9 

f  9  9  9  9  9  9  ?  ?  ?  ? 

9  9  9  9  9  99  f-J-t 

21-3=  T  £14-7=3  8-4  —  2 


324  4=8 
324  8=  4- 

J9IS99  9! 
9  9  9  9  9  9  9  9 
?  9999999 
99999999 


Draw  patterns  to  show  each  division.  Write  a  second  division  to  match. 

5.  2  )  12  foJTET 


4. 


18-3=6,  5.  2)12  b)  l£  6.  25  -  5  =  £ 

18  4  fo  =  3  25  4  5=5 

Write  in  words  what  is  being  asked,  then  find  the  quotient. 

9.  9  j63~  1 


4  4 

7.  4  )  16 


30 


6  5 
~  1 


10.  21  -  7  3 
14.  72-8 


11/  40 


8  5 
3 


12.  2  )  14  1  13.  7)49  7  14.  72  -  8  ^  15.  5)15 

Write  a  division  sentence  that  expresses  how  many  groups  of: 

07  in56  5b47  =  8  17.  5  in  45  454 5=9  18.  3  in  30  3043=4019.  4  10  36  36,44=9 
20.  2  in  18  18  4  £=  9  21.  8  in  24  24 4  8=3  22.  7  in  2828  47=4  23.  6  in  48.4346=8 
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USING  THE  BOOK 

Use  the  pupil  display  to  reinforce  the 
concepts  developed  in  the  Initial 
Activity. 

You  may  want  to  alter  the 
instructions  for  Exercises  8  to  15. 
Rather  than  writing  statements  in 
words,  these  exercises  could  be 
conducted  orally.  The  rest  of  the 
exercises  could  be  assigned  for 
independent  work. 


ACTIVITIES 


1.  Have  some  students  illustrate 
division  sentences  (and  related 
multiplication  sentences)  by  using 
arrays. 

Example 


18  4-  6  =  3 

X  X  X  X  X  X 
X  X  X  X  X  X 
X  X  X  X  X  X 


18  4-  6  =  3 
18  4-  3  =  6 
3x6  =  18 
6  X  3  =  18 


2.  Divide  the  pupils  into  pairs  and 
provide  a  spinner  numbered  from  0-9. 
The  first  player  uses  grid  paper  to 
illustrate  an  array.  The  second  player 
writes  a  division  fact  using  the  array 
and  scores  a  number  of  points  equal  to 
the  quotient.  Players  change  roles, 
keeping  a  cumulative  total  of  their 
points.  At  the  end  of  five  turns,  each 
player  takes  a  turn  twirling  the  spinner 
to  yield  a  2-digit  number  (or  a  single  if 
zero  is  twirled  first).  The  player  with 
the  point  total  closest  to  this  number 
wins. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
cards  such  as: 


15  4-  5 


5  715 


or 


5  Jl5 


3  X  5  =  15 


OBJECTIVE 

To  demonstrate  the  meaning  of  division 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

aerial  photographs,  dividend,  divisor, 
quotient 

MATERIALS 

counters,  grid  paper 

RELATED  AIDS 

BFA  COMP  LAB  II— 46. 

BACKGROUND 

Division  can  be  thought  of,  initially,  as 
the  process  of  identifying  the  number  of 
equivalent  sets  or  groups  of  a  given  size 
contained  in  a  larger  set.  As  students 
review  division,  remind  them  that 
acquisition  of  one  fact  (e.g.,  12  4-4  =  3) 
provides  access  to  a  related  fact  (e.g., 

12  4-3=  4).  Note  also  the  inverse  rela¬ 
tionship  that  exists  between  division  and 
multiplication. 

SUGGESTIONS 

Initial  Activity  Using  counters, 
provide  numerous  concrete  experiences 
for  students.  Through  various  arrays, 
develop  the  three  forms  that  reflect  the 
concept  of  division. 

OOOOO 

OOOOO 

OOOOO 

(a)  Oral  Form:  How  many  groups  of 
3  in  15? 

(b)  Number  Phrase  Form:  15  4-  3 

(c)  Algorithm  Form:  3  ^"[5 

Also  develop  the  idea  of  related  division 
statements  (e.g.,  15  4-  3  =  5  and 
15  4-5  =  3),  and  in  turn,  relate  these 
to  multiplication  statements  (e.g., 

5  X  3  =  15  and  3X5=15). 

Rectangular  arrays  drawn  on  grid 
paper  provide  an  excellent  semiconcrete 
form  to  highlight  these  relationships. 
Note,  too,  that  both  counters  and  grid- 
paper  arrays  reinforce  the  idea  that  the 
groups  identified  are  equivalent. 


12  4-  3  =  4 
(three 
equivalent 
groups 
of  4) 
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OBJECTIVE 

To  review  division  facts  with  1 -digit 
divisors  and  1-  and  2-digit 
quotients 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

BFA  COMP  LAB  11—48. 

SUGGESTIONS 

Initial  Activity  This  would  be  an 
appropriate  time  to  review  basic 
division  facts.  One  useful  method 
capitalizes  on  the  fact  that  multiplica¬ 
tion  is  the  inverse  of  division. 

Example 

If  I  know  that  5  X  7  =  35,  then  I  know 
that  35  -F  7  =  5  and  35  -F  5  =  7. 

Prepare  multiple  copies  of  this 
multiplication  grid  (or  have  students 
construct  their  own).  Have  students  fill 
in  the  grid.  Remind  them  that,  while 
there  are  100  cells  to  be  completed,  half 
of  those  cells  are  made  up  of  related 
facts.  For  example,  if  it  is  known  that 
4  X  7  =  28,  then  it  is  known  that 
7  X  4  =  28. 


X 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

i 

1 

I 

l 

1 

2 

1 

1 

! 

1 

3 

1 

1 

1 

1 

4 

— 

1 

.  1 

1 

28 

5 

1 

1 

6 

1 

1 

7 

— 

28 

8 

9 

This  approach  not  only  provides  review 
of  multiplication  facts,  but  also  clearly 
demonstrates  the  relationship  between 
multiplication  and  division. 

Use  the  completed  grid  to  practise 
basic  division  facts.  Ask,  “How  many 
groups  of  7  in  28?”  “How  many 
groups  of  4  in  28?”  Many  students  will 
probably  refer  to  the  chart  initially.  As 
they  gain  confidence,  encourage 
students  to  disregard  the  chart  and  give 
the  answer  through  recall. 

You  may  want  to  use  this  form  of 
oral  drill  on  a  regular  basis.  Short, 
snappy  drill  sessions  are  perhaps  more 
beneficial  than  long,  arduous  periods. 

USING  THE  BOOK 

Most  students  should  be  familiar  with 


Division  Riddles 

Copy  and  complete  each  division  exercise. 

In  your  workbook,  match  the  letters  with 
each  answer. 

The  first  one  is  done  for  you. 

A.  What  inventions  have  helped  people  up  in  the  world0 


D 

4 


N 


i.  2  nr 

2. 

9 : 

I  27 

3.  4  [32" 

4.  7  [35 

5.  9  [S 

0 

T 

C 

R 

H 

£ 

to 

0 

1 1 

9 

6.  5  [76 

7. 

3; 

1  18 

8.  7  [0 

9.  5  [55 

10.  8  [72" 

K 

V 

M 

7 

1  £ 

1 0 

11.  6  [42“ 

12. 

3  [36 

13.  8  [80 

B  What  goes  through  a  door,  but  never  goes  in  or  comes  out? 


L  7 
9  [63 

Y_ 


A. 


H 


2.  5  [7F 


3. 


7  ]~42 
O. 


6 


4.  8  )  64 


5.  7  )  35 

A 


< 

■ 

9 


6.  9)81 
Y  H  O 


7.  6  [24 

C 
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this  type  of  decoding  exercise.  However, 
it  may  be  worthwhile  to  work  with 
students  on  the  first  two  or  three 
blanks.  Remind  students  that  a 
quotient  and  its  matching  letter  may 
occur  more  than  once.  For  example, 
Exercise  3  in  Section  A:  4  )  32.  The 
quotient  8  (letter  E)  appears  four  times 
in  the  riddle. 

Exercises  8,  9,  and  12  in  Section  A 
may  not  have  been  dealt  with  in  the 
regular  drill  period.  You  may  want  to 
provide  assistance  to  students. 

ACTIVITIES 

1.  Use  triangular  flashcards  to  provide 
drill  and  extra  practice  for  students. 


(a)  Cover  the  5  with  your  hand; 
question  shows  35  -F  7  =  ■  . 

(b)  Cover  the  7  with  your  hand; 
question  shows  35  4-  5  =  ■ . 

(c)  Cover  the  35  with  your  hand; 
question  shows  5  X  7  =  ■  or 
7X5= ■. 

2.  You  may  want  some  students  to 
construct  “Division  Facts  Tables”  by 


writing  consecutive  facts  and  mixed 
facts  on  file  cards  or  pieces  of  Bristol 
board.  The  answers  could  be  written  on 
the  reverse  side. 


(a)  5  -F  5  =  ■ 
10  -F  5  =  ■ 
15  4-  5  =  ■ 
20  -F  5  =  ■ 


(b)  35  -F  5  =  ■ 
10  4-  5  =  ■ 
25  -F  5  =  ■ 
5  4-  5  =  ■ 


50  4-  5  =  ■ 

3.  Use  completed  multiplication 
grids  (see  the  Initial  Activity)  to  play 
“Division  Flip”.  Two  to  four  players 
take  turns  flipping  a  bottle  cap  onto  the 
grid  and  writing  related  division  facts. 

(A  hole  punched  into  the  centre  of  the 
cap  makes  it  easier  to  see  which 
number  is  underneath.)  For  example, 
if  the  bottle  cap  lands  on  “48”, 
write  6  8 

8)48  or  6)4ff 
Players  score  a  number  of  points 
equal  to  the  quotient.  (In  the  previous 
example,  the  score  is  6  or  8.)  The  player 
with  the  greatest  score  after  seven  flips 
wins.  Players  will  learn  which  division 
fact  to  write. 
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Service  Station  Operator 


24  cans  of  "Super  Oil” 
8  cans  in  each  case. 
How  many  cases? 

24  —  8  =  N 

This  asks.  "How  many 
groups?" 


24  cans  of  "Super  Oil". 
3  cases. 

How  many  cans  in  each 
case? 

24  -  3  =  N 

This  asks,  "How  many 
things  in  each  group?" 


Exercises 

Teli  what  each  problem  asks,  then  solve. 

40  cans  of  wheel  grease.  2. 

8  cans  in  each  case. How  groups? 

How  many  cases?  5 


3.  56  tubes  of  lock  deicer.  4. 

8  Cases.  Hour  rrvo.r\ij  "tV„r«jS  in  &<»cV>  *)rOu.\p? 

How  many  tubes  in  each  case?  ~j 

5.  63  fan  belts.  6. 

7  fan  belts  in  each  package.How  groups? 
How  many  packages?  ? 

+  7.  116  cans  of  transmission  8. 

fluid. MouJ  rr\0LVN^  finings  eacV 
4  cases. 

How  many  cans  in  each  case?  3.3 


36  bottles  of  windshield  wiper 

fluid  How  rnaiuj  -tWiMJS  u\  eac.\i  ^roap? 

9  cases. 

How  many  bottles  in  each  case?  4- 

1 5  cans  of  radiator  cleaner. 

5  cases.  H o\o  4.V,r^s  «is  eo.cX 

How  many  cans  in  each  case?  3 

48  tins  of  gas  saver. 

6  tins  in  each  case.  mcxr\v^  groups,  "7* 
How  many  cases?  8 

84  cans  of  "Sparkle"  car  wax. 

6  cans  in  each  case.  Hooj  mounj 
How  many  cases? |4 
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SUGGESTIONS 

Initial  Activity  Provide  students  with 
numerous  concrete  examples  of 
measurement  and  partitive  concepts.  It 
is  not  intended  that  students  should 
memorize  these  terms.  It  is  more 
important  that  they  begin  to  distinguish 
between  the  two  concepts,  using  their 
own  labels  if  they  wish.  This  difference 
can  be  reinforced  by  using  the 
questions  listed  in  the  display. 

“How  many  groups?’’  (Measurement) 
“How  many  things  in  each  group?” 
(Partitive) 

USING  THE  BOOK 

Exercises  1,  5,  6,  and  8  are  examples  of 
the  measurement  concept.  Exercises  2, 

3,  4,  and  7  are  examples  of  the  partitive 
concept. 

ACTIVITIES 

A  calculator  with  a  constant  function 
can  provide  an  interesting  supplement 
to  your  division  drill  program.  The 
constant  function  allows  the  operator  to 
enter  a  series  of  division  phrases 
without  entering  the  divisor  each  time. 


Also,  the  machine  does  not  require 

clearing  after  each  statement. 

Try  this  game,  “6  Facts”,  for  two 

players. 

(a)  Player  1  enters  a  division  phrase. 

[i]  am 

(b)  Player  2  gives  the  quotient. 

8 

(c)  Player  1  checks  this  by  entering 
f=]on  the  machine.  The  number  8 
should  appear  in  the  display.  (The 
division  sign  [T]  and  the  divisor 
GO  no  longer  need  to  be  entered 
because  of  the  constant  function.) 

(d)  Player  1  enters  another  dividend; 
player  2  gives  the  quotient;  player  1 
pushes  |  —  |  to  check  the  answer. 
Player  2  receives  one  point  for  each 
correct  response. 

(e)  Play  continues  for  ten  sets  (facts 
from  6  X  1  to  6  X  10)  and  then 
players  reverse  roles  to  complete  the 
first  round. 

(f)  The  player  with  the  greatest  score 
wins  the  round.  (Note:  First  of  all, 
the  game  is  much  more  efficient  if 
Player  1  is  provided  with  a  list  of 
dividends  appropriate  to  the  game, 
e.g.,  48,  18,  24,  54,  36,  6,  42,  etc. 


OBJECTIVES 

To  solve  mini-problems  using  division 
To  develop  understanding  of  the 

measurement  and  partitive  aspects 
of  division 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

wheel  grease,  windshield  wiper  fluid, 
lock  deicer,  radiator  cleaner,  trans¬ 
mission  fluid 

MATERIALS 

counters 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  50. 

BACKGROUND 

Division  in  problem  solving  involves  two 
concepts  frequently  called  the  measure¬ 
ment  and  partitive  concepts  of  division. 
Students  should  begin  to  develop  a  firm 
understanding  of  these  two  concepts; 
otherwise,  division  can  become  a 
meaningless  and  often  difficult  manipu¬ 
lation  of  numbers.  In  the  measurement 
concept,  the  student  is  asked  to  find  the 
number  of  equivalent  sets,  or  groups  of 
a  given  size,  contained  in  a  larger  set. 
The  number  of  objects  in  the  subset  is 
known. 

Example 

24  pencils  altogether,  (total  number) 

6  pencils  in  each  package,  (number  of 
objects  in  each  set) 

How  many  packages?  (How  many  sets?) 


WWW 

WWW 

WWW 

WWW 

4  groups  ol 

F6. 

In  the  partitive  concept ,  the 
student  is  asked  to  find  the  number  of 
objects  in  each  set.  The  number  of 
subsets  is  known. 

In  most  cases,  pupils  can  correctly 
solve  a  division  problem,  that  is,  find 
the  missing  quotient.  Difficulties  arise 
when  they  attempt  to  correctly  interpret 
the  results,  calling  the  answer  “pencils” 
instead  of  “packages”,  and  vice  versa. 
This  difficulty  is  compounded  when 
remainders  occur.  The  decision  has  to 
be  made  as  to  whether  the  remainder  is 
appropriate  or  not. 


Secondly,  not  all  calculators  enter 
the  constant  as  illustrated.  It  is  wise 
to  check  the  machine  yourself  before 
giving  it  to  students.) 
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OBJECTIVE 

To  consolidate  understanding  of  the 
“long”  and  “shorter”  introductory 
division  algorithms 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

BFA  COMP  LAB  11  —  49. 

BFA  PROB.  SOLVING  LAB  11  —  58. 


BACKGROUND 


The  two  division  algorithms  presented 
in  the  pupil  display  illustrate  the 
preliminary  forms  of  the  standard,  or 
formal,  division  algorithm.  Most 
students  probably  will  have  used  these 
forms  (or  similar  forms)  sometime  in 
their  school  experience. 

The  Long  (or  “stacking”)  Form 
emphasizes  the  use  of  multiples,  estima¬ 
tion,  and  place  value.  While  not  listed 
specifically  in  the  display,  the 
estimation  process  is  fairly  evident. 

Step  1:  3  )  84  — ►  How  many  groups  of 
3  in  84? 

To  start,  I  must  select  a  multiple  of  ten, 
but  which  one? 

255© 


3  X  10  =  30  (Too  few) 

(3  X  20  =  60) (Good  choice) 

3  X  30  =  90  (Too  many) 

From  this  process,  it  is  clear  that  20  is 
the  best  estimate. 

Step  2:  The  process  is  repeated,  this 
time  with  multiples  of  one. 

How  many  groups  of  3  in  24? 

(fhmk 7\ 

3  X6=  18 
3  X  7=  21 


(3X8  =  24) 

The  proper  multiple  of  3  is  8. 

Note  that  the  “stacking”  form 
illustrates  the  place-value  aspect  of  the 
quotient  in  relation  to  the  dividend. 

The  Short  Form  is  a  more  concise 
algorithm.  In  Step  1,  the  “2”  is  placed 
in  the  ten’s  column  to  represent  2  tens 
or  20.  The  “0”  (zero)  is  omitted  because 
of  this  understanding.  In  Step  2,  the 
“8”  is  placed  in  the  one’s  column. 

The  estimation  process  described 
for  the  Long  Form  applies  to  the  Short 
Form  as  well. 


SUGGESTIONS 

Initial  Activity  Before  commencing  the 
lesson,  you  may  want  to  provide  oral  or 
written  drill  in  multiplication  for: 

(a)  basic  facts,  e.g.,  6  X  7,  4  X  8, 

7X3,  etc. 


A  Visit  With  Division  Forms 

Let's  review  the  steps  of  the  long  and  short  forms. 

Long  Form  84  -t-  3 


Multiples  of  1 0 


Step  1 

Step  2 


20 

3 )  84  Estimate  20. 

60  Write  20. 

24 


28 

8  Estimate  8. 

20  Write  8. 

3  [”84 
60 

24 

24 


Step  1 


Multiples  of  1 


Step  2 


3  ifqT" 

Ido 

J . i 

!2k 


!38i 

Mo| 

4-4-1 

I  i4 

■4—4— I 
I  'r,1 
I  |0| 


Short  Form 


Estimate  20. 
Write  2  in 
the  ten’s  place. 


Estimate  8. 
Write  8  in 
the  one’s  place. 


Exercises 

Divide. 


23 

4  )  92 

.*2 

[72 

3.  3  [75 

IS 

4.  5  [65 

I3_ 

5.  4  [§8 

3  [96” 

7.  4 

.  19 

)  76 

4-. 

8.  6  [84 

9.  4  jixT 

10.  7  [91” 

Divide.  , 

4m 

3  p~38 
120 


k% 


I  266 

IlliH 


15. 

17. 

19. 


+3 

6  [258 

14. 

47 

5  [235 

24 

4  [TT6 

16. 

2  U 

8  [208 

, . 

9  [216 

18. 

3  [762 

i>3 

7  [441 

20. 

■ 

6  )  348 

104  Division  1  digit  divisor.  2  digit  quotient 


(b)  multiples  of  ten,  e.g.,  5  X  30, 

9  X  20,  6  X  80,  etc. 

USING  THE  BOOK 

Use  the  pupil  display  to  discuss  with 
students  the  two  forms  of  the 
algorithm.  Emphasize  the  role  of 
estimation  and  multiples  of  ten. 

When  you  assign  the  exercises, 
encourage  students  to  use  the  Short 
Form  since  it  is  a  more  concise 
algorithm.  Some  students  may  feel 
more  secure  using  the  Long  Form. 
Whichever  the  case,  it  is  not  intended 
that  students  become  totally  proficient 
with  either  algorithm.  These 
preliminary  forms  are  introduced  here 
simply  to  promote  some  understanding 
of  “how”  and  “why”  division  works 
before  attempting  the  more  formal 
division  algorithm. 

You  may  want  to  point  out  to 
students  that  while  all  exercises  require 

2- digit  quotients,  Exercises  11  to  20 
require  special  attention  because  of  the 

3- digit  dividends.  For  example,  note 
that  in  Exercise  11,  the  “4”  (or  40)  is 
placed  directly  above  the  “3”  in  the 
ten’s  column,  not  over  the  1  (or  100)  in 


the  hundred’s  column.  This  points  out 
the  necessity  for  having  a  firm  under¬ 
standing  of  place  value. 

ACTIVITIES 

1.  See  “Quad-Row”  as  described  in  the 
Activity  Reservoir. 

2.  Play  “Puzzle  Race”.  Provide 
cards  and  envelopes.  Have  the  students 
help  write  the  various  digits  from 
appropriate  division  questions  on  cards 
as  shown.  Keep  these  in  envelopes  for 
continued  use.  Players  simply  rearrange 
the  cards,  sorting  them  into  their 
correct  position.  Use  completed 
exercises  from  this  page  and/or  pages 
332  and  333  as  a  source.) 
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Introducing  a  New  Division  Form 

Consider 

84  4 

3.  Terry  works  with  this  form. 

Write 

2 

1 

? 

CEE) 

Step  1 

3)  84 

<4 

24 

3  ITT 

Terry  estimates  2. 

(Terry  writes  ''4”  here.)  j 

(3X2  =  6) 

Step  2 

28 
3)  84 

| 

Terry  estimates  8. 

6 

3rrr 

24 

1 

0 

84  —  3  =  28 

Exercises 

Help  Terry  work  through  these  two  examples 

2 

1 

3 

• 

4  )  92  Estimate  2. 

• 

4  Fl48 

Estimate  3. 

8 1  (4X2  =  8) 

1 2  l 

(4X3=12) 

12 

1 

28 

3 

1 

7 

2a 

3a 

4)92  Estimate  a.  3 

1 

4  )  148 

Estimate  a  7 

8  (4x«  =  12) 

12 

(4xi  =  28) 

7 

12 

28 

BB  12 

1 

aa  28 

Divide. 

a  o 

1 

24 

a  o 

tic  14 

13 

13 

A  4  FeT  A  6  [84  5 

24  ^F  23 

3  [72 

34 

6.  5  jT6F 

35 

7.  6  [78 

13 

•  6» 

144  ^p5)115  10. 

7  [238" 

11.  4  ["140 

12.  8  [ToT 
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SUGGESTIONS 

Initial  Activity  The  method  you  use  to 
introduce  this  lesson  will  depend  largely 
on  student  background  experience  in 
division.  Some  students  may  be  ready  to 
move  directly  to  the  standard 
algorithm,  while  others  may  require  a 
slower  transition.  Consider  using  the 
chalkboard  to  demonstrate  in  a  parallel 
manner  the  development  of  the 
standard  algorithm  from  the  Long 
Form  algorithm.  This  approach 
attempts  to  promote  some  understand¬ 
ing  of  what  we  are  doing  and  why  we 
are  doing  it. 

As  an  alternative,  you  may  want  to 
simply  demonstrate  the  procedures  used 
in  the  New  Form,  putting  emphasis  on 
the  place-value  aspect  of  the  process  as 
described  in  the  Background. 


USING  THE  BOOK 

Consider  demonstrating  Exercises  1  and 
2  at  the  chalkboard.  For  Exercise  1,  ask 
students  how  they  might  visualize  the 

2 

original  estimate  (e.g.,  4  J”9).  In 
Exercise  2.  ask  students  how  they  might 
visualize  the  original  estimate  (e.g., 

3 

4  )  14).  Have  students  explain  why  the 
“3”  is  placed  above  the  “4”  rather  than 
the  “1”. 

ACTIVITIES 

1.  Those  students  who  have  difficulty 
with  the  initial  estimate  might  benefit 
from  a  “Getting  Started”  exercise. 
Examples 

Write  your  estimate,  then  multiply  to 
check. 


OBJECTIVE 

To  develop  the  standard  division 
algorithm  using  a  1 -digit  divisor 
and  a  2-digit  quotient 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM24. 

BACKGROUND 

The  standard  division  algorithm 
presented  in  the  pupil  display  features 
shortcuts  which  are  given  legitimacy,  in 
a  mathematical  sense,  through  the 
place-value  and  estimation  concepts 
dealt  with  in  the  preceeding  lesson 
(page  104). 

The  standard  algorithm  looks  at 
the  component  parts  of  the  dividend. 
For  example,  in  Step  1,  estimation  is 
made  simpler  by  viewing  the  initial 
component  as  3  TIT  rather  than  3  )  84. 

2 

Notice  that  the  estimate  3  T8  in  the 
standard  algorithm  is  equivalent  to  the 
first  step  in  the  Long  Form,  i.e., 

20 

3  )  84.  (That  is,  the  “2”  represents 
“20”.)  Notice  too  that  while  the 
procedures  for  multiplication  and  sub¬ 
traction  (that  is,  the  process  used  to 
find  the  next  partial  dividend)  are 
simpler,  the  results  are  equivalent  to 
those  of  the  Long  and  Short  Forms.  For 
example, 


Long  Form  Short  Form 

New  Form 

20  2 

2 

3  T84  3  TP 

3  784 

60  60 

6^ 

24  24 

24 

The  procedures  in  Step  2  are  equivalent 
as  well. 

1 

(a)  4  TY  - ►  4  Yl 

4 

3 

2.  Ask  students  to  explain  what  is 
wrong  with  estimates  like  these. 

1  [Too  5  [Too 

(a)  4  F?  small]  (b)  3  ITT  great] 

4  J5 

5  ? 

3.  See  the  “Division  Race”  idea  in 
Activity  2  on  page  104  of  the  teaching 
notes. 
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OBJECTIVE 

To  introduce  the  standard  division 
algorithm  using  a  1 -digit  divisor 
and  a  3-digit  quotient 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  —  DM25. 

BFA  COMP  LAB  11—50. 


BACKGROUND 


This  lesson  extends  the  use  of  the 
“new”,  or  standard,  division  algorithm 
to  3-digit  quotients.  As  described  in  the 
Background  on  page  105,  the  standard 
algorithm  is  much  more  efficient. 
Comparison  of  this  algorithm  to  the 
Long  Form  illustrates  why  it  works. 

Long  Form  Standard 

Algorithm  Algorithm 


200 

Step  1.  4  7952 

800 

152 


2 

4  )  952 
8 

15 


Step  2. 


30 
200 
4  7952 
800 

152 

120 

32 


23 

4  )  952 
8 

15 

12 

32 


Step  3.  238 

8 

30 
200 
4  )  952 
800 

152 

120 

32 

32 

0 


238 
4  )  952 
8 

15 

12 

32 

32 

0 


ACTIVITIES 


SUGGESTIONS 

Initial  Activity  Use  the  chalkboard 
and  several  examples  to  demonstrate 
the  steps  involved  in  calculating  a 
3-digit  quotient. 

USING  THE  BOOK 

Most  students  should  be  able  to  begin 
work  on  the  exercises.  Others  may 
require  further  assistance.  These 
students  might  benefit  from  a  closer 
inspection  of  Exercises  1  and  2. 


1.  Provide  oral  or  written  drill  for  basic 
multiplication  and  subtraction  facts. 

(a)  3  X  4,  5  X  8,  6  X  2,  7  X  5 

(b)  8-3,  9-5,  4-  1,  7-6 

(c)  25-21,  18-  16,  12-7,  21  -3 

2.  Provide  “Getting  Started” 
exercises  for  those  students  requiring 
extra  practice  with  estimates. 

(a)  4  JTT  (b)  3  TU 

(c)  7  W  (d)  5  723 

3.  See  “Quad-Row”  in  the  Activity 
Reservoir. 
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Special  Numbers  in  Division 


Investigate  the  patterns  made  by: 


a  5000  machine. 


on  mi 

JULIU 

rnnn 

JUUU 

rnnn 

JUUU 

rnnn 

JUUU 
What  rule  helps  you 

divide  by  1,  10.  100,  1000? 


10 

100 

1000 


~r inn 

JUUU 

rnn 

Du  LI 

50 

5 


a  256  machine. 


055  - 

joo  - 

L  JU 

JO c  _ 

L  OlU 


1 

10 

100 


d bo 

What  rule  helps  you 
divide  by  1 ,  10,  100.  1 000? 


Exercises 

Copy  and  complete  the  patterns  made  by  these  machines. 


i. 


rnn 
OLIU 
rnn 
Du  u 
onn 
uuu 
onn 
uuu 


2. 


4581 

458.1 


inn 

iuu 

inn 

iuu 

inn 

iuu 

inn 

iuu 

ODD 

JJJ 

OOO 

JJJ 

ijnri 
J  J  J 
OOO 
jjj 


Divide.  Use  your  rule  to  help  you  find  each  quotient  mentally. 

Q  500  -  10-50  |||  45  -  1 00  0.45  Q  200  -  1  200  {£  6000  -  1 00  tO 

9.  8000  -  1000  8  «).  40  -  10000.04  n.  1O0O-1CU00  12.  387  -  100  3.87 

13.  2365  -  10  238.5  14.  1000  -  100  10  15.  700  -  10000-7  is.  10-1  10 

17.  9000  -  10  9 00  is.  555  -  igCK^  19-  100  -  100  /  20.  400  -  10  40 
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OBJECTIVE 

To  develop  a  rule  for  division  by  1,  10, 
100,  and  1000 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

mini-calculators  (optional) 

RELATED  AIDS 

BFA  COMP  LAB  11  —  52. 

CALC.  W/BK  — 38. 

BACKGROUND 

A  mini-calculator  can  be  a  powerful 
tool  for  discovering  and  exploring 
patterns,  for  supporting  and  clarifying  a 
particular  hypothesis  or  conclusion,  and 
for  checking  mental  or  mechanical 
calculations.  Some  educators  see  two 
distinct  uses  for  the  calculator. 

1.  Pedagogical  Use  —  The 
calculator  is  used  as  a  teaching  device, 
e.g.,  exploring  and  extending  number 
patterns. 

2.  Functional  Use — The 
calculator  is  used  strictly  as  a 
computing  device,  e.g.,  finding  the 
product  of  14  X  35. 

Pages  107  to  109  encourage  the  use  of 
calculators  in  a  pedagogical  sense. 


USING  THE  BOOK 

Permit  students  time  to  explore  the 
patterns  in  the  pupil  display.  If  they  are 
available,  you  may  wish  to  use  mini¬ 
calculators  to  explore  other  patterns. 
Encourage  students  to  develop  a 
general,  rather  than  a  particular,  rule. 
General  Rule:  Move  the  decimal  point 
left  the  same  number  of  places  as  there 
are  zeros  in  the  divisor. 

(a)  5000  4-  100  =  50.00 

2  zeros 

(b)  256  4-  10  =  25.6 

yC/  ' — , — - 

1  zero 

Particular  Rule:  “Cancel”  the  same 
number  of  zeros  in  the  dividend  that 
there  are  in  the  divisor. 

8000  4-  100  =  80 

This  rule,  however,  cannot  be  applied 
to  all  situations. 


256  4-  10  =  ? 

The  general  rule,  therefore,  is  more 
inclusive. 

As  they  work  through  Exercises  1 
to  4,  encourage  students  to  write  the 
quotients  under  one  another  using 
place-value  positions. 

Example 
Exercise  1  600 
60 
6 

0.6 

Exercises  5  to  20  are  intended  to 
be  done  mentally.  Students  need  only 
record  the  quotients. 

ACTIVITY 

You  may  want  to  provide  extra  practice 
by  using  the  following  activity.  It  can  be 
used  with  small  groups  of  students  or 
with  the  whole  class. 


Construct  a  spinner  as  illustrated. 

(As  an  alternative,  use  a  blank  die  and 
write  the  numbers  1,  10,  10,  100,  100, 
and  1000  on  each  face.) 

(a)  Have  a  student  choose  any  number 
between  9  and  9999  (e.g.,  578). 

(b)  Spin  the  spinner  (or  roll  the  die). 
The  chosen  number  is  divided  by 
the  number  indicated  on  the 
spinner.  Score  one  point  for  a 
correct  answer. 

(c)  Play  ten  rounds  for  each  game  to 
determine  the  winner. 
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OBJECTIVE 

To  illustrate  the  equivalence  of  dividing 
by  10  and  multiplying  by  0.1 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  The  diagram  in  the 
pupil  display  attempts  to  demonstrate 
that  division  by  10  and  multiplication 
by  0.1  give  the  same  result.  (If 
calculators  are  available,  students 
could  evaluate  this  statement  by  trying 
a  number  of  other  examples.)  You  may 
wish  to  consider  two  other  models  that 
demonstrate  the  relationship  shown  by 
the  balance. 

Measurement  Model 

500  mm 


?  cm 

The  stick  is  500  mm  long.  Express  that 
distance  in  centimetres. 

(a)  1  cm  =  10  mm 

500  mm  =  500  ~  10 
=  50  cm 

and 

(b)  1  mm  =  ^  or  0.1  cm 

500  mm  =  500  X  0. 1 
=  50  cm 


Exploring  the  World  of  1 0 

Kathleen  has  discovered  an  interesting  fact! 

She  drew  this  diagram. 


Dividing  by  10  Multiplying  by  0.1 


Exercises 

Using  Kathleen’s  discovery,  complete  the  chart. 
Use  a  rule  to  help  you  work  mentally. 


Divide. 


^500  -e  10 

50 

3.  614  -r  10 

tel.  4 

4. 

1000  ^  10 

100 

5. 

32-10 

3.2 

Multiply. 

^500  X  0.1 

50 

7.  614  X  0.1 

4,1.4 

8. 

1000  X  0.1 

100 

9. 

32  X  0.1 

3.8. 

Solve. 

10.  241  ~  10 

24.  1 

11.  16  X  0.1 

/.  !o 

12. 

200  X  0.1 

20 

13. 

6  X  0.1 

0.<o 

14.  7000  X  0.1 

7  OO 

15.  41  -r  10 

4 -./ 

16. 

10  X  0.1 

/ 

17. 

527  10 

52.  7 

18.  3-1-10  o.S 

19.  888  X  0.1  38.8 

20. 

0 

*1 

0 

CM 

CD 

to2. 

21. 

9406  X  0.1  <J40.b 
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Money  Model 

You  have  500  one-dollar  bills.  These 
are  exchanged  for  ten-dollar  bills.  How 
many  ten-dollar  bills  would  you  have? 

(a)  10  one-dollar  bills  =  1  ten-dollar  bill 
/.  500  = 10  =  50 


and 

(b)  a  one-dollar  bill  is  ^  or  0.1  of  a 
ten-dollar  bill 
/.  500  X  0.1  =50 


USING  THE  BOOK 

Students  have  developed  a  rule  for 
dividing  by  10  (page  107)  and  have  had 
practice  at  placing  the  decimal  in  mul¬ 
tiplication.  Therefore,  all  exercises  can 
be  done  mentally.  When  the  exercises 
are  complete,  be  sure  to  bring  the 
relationship  between  Exercises  2  to  5 
and  Exercises  6  to  9  to  the  students’ 
attention. 

ACTIVITIES 

1.  Play  “Concentration”  as  described  in 
the  Activity  Reservoir.  Use  matching 
sets  such  as  200  =  10  and  200  X  0.1 ; 
463  =  10  and  463  X  0.1. 


2.  Prepare  a  matching  activity  for 
distribution. 

513  -t-  10  20  X  0.1 

777  =  10\/666  X  0.1 
666  =  10V/C531  X  0.1 
419  =  \0yCsf  513  X  0.1 
20  =  10’ Vv419  X  0.1 
531  =  10  777X  0.1 

Have  the  pupils  prepare  their  own  and 
exchange  with  a  classmate. 
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Exploring  the  World  of  1 00 

Can  you  explain  what  Dr.  Morrow's  machine  shows? 


Dividing  by  1 00 


Can  you  make  a  rule? 


&nn  v  n  n 
uu  A  u  u 

B 

'Vi-'"  v ' W) 

Multiplying  by  0.01 


Exercises 

Complete. 


nnn  . 

(JUL.I 

mn  —  o 
IUU  ~  ■ 

40 

cnnn 

DUUU 

X 

n  n 
u.u 

1=  ?J50 

6135  - 

mn 

IUU 

-  ? 

bl.33 

unn  . 
IUU  ~ 

mr,  —  o 
IUU  ~  • 

4 

rnn 

JUU 

X 

n  n 
u.u 

/=  ? 

5 

IHx 

n  n  i 

u .  U  i 

=  ? 

0.14 

H0~ 

inn  —  o 
luu  r 

0.4 

50 

X 

n  n 
u.  u 

i=  ? 

0.5 

8  x 

n  ri  i 
u .  u  1 

=  ? 

0.06 

inn  _  o 

IUU  “  ■ 

0.04 

5 

X 

n  n 
u.  u 

/=  ? 

0.05 

PjlJ  •=■ 

inn 

IUU 

=  ? 

2.5 

The  following  shrubs  and  trees  are  measured  in  centimetres. 
Change  each  to  metres. 


Use  your  rule  to  help  you  work  mentally.  5  8 

9.  268  cm  =  ■  m  io.  580  cm  =  ■  m 
2 . 


12.. 5b 

11.  1256  cm  =  Bm  12.  450  cm 


13.  1  cm  =  ■  m 

o.oi 


14.  101  cm  =  ■  m 
1.01 


15.  2000  cm 


JPom  16.  1 1  cm 


4.5 
»  ■  m 
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OBJECTIVE 

To  illustrate  the  equivalence  of  dividing 
by  100  and  multiplying  by  0.01 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  From  the  experiences 
on  page  108,  students  may  deduce 
quickly  that  dividing  by  100  and 
multiplying  by  0.01  are  equivalent. 

Most  pupils  will  suggest  a  rule  similar 
to  the  following:  “The  decimal  point 
moves  2  places  to  the  left  when  dividing 
by  100  or  multiplying  by  0.01.” 

USING  THE  BOOK 

All  exercises  are  meant  to  be  worked 
mentally.  You  may  need  to  stress  the 
contents  of  the  cloud  (i.e.,  the  relation¬ 
ship  between  centimetres  and  metres). 

When  the  exercises  are  complete, 
use  metresticks  to  demonstrate  the 
relationships  and  to  give  the  answers 
some  concrete  sense. 

ACTIVITIES 

1.  Play  “Concentration”  as  described  in 
the  Activity  Reservoir.  Use  matching 
cards  such  as  200  4-  10  and  200  X  0.1; 
419  4-  100  and  419  X  0.01. 

2.  See  the  “Input-Output”  game 
in  the  Activity  Reservoir.  Be  sure  to  use 
rule  strips  like  the  following  and 
appropriate  input  strips. 


X  0.01  X  0.01  4-  10 


3.  Students  might  enjoy  writing 
their  “personal  height  statements”. 
Have  them  measure  and  record  their 
own  heights  in  centimetres  and  fit  it 
into  their  “height  statement”. 


_ cm  = _ m 

Name _ 
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OBJECTIVE 

To  change  metres  to  centimetres  and 
centimetres  to  metres 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

metresticks  or  metre  tapes  graduated  in 
centimetres 

SUGGESTIONS 

Initial  Activity  If  pages  107,  108,  and 
109  have  not  been  completed  just  prior 
to  doing  page  110,  review  multiplying 
and  dividing  by  100.  Include  these 
types:  4.75  X  100;  325  -j-  100. 

USING  THE  BOOK 

Provide  the  groups  with  metresticks  or 
tapes  marked  in  centimetres.  Have 
them  do  the  activities  either  on  mural 
paper  or  on  the  chalkboard.  Elicit  from 
them  that  centimetres  are  changed  to 
metres  by  dividing  by  100,  and  metres 
are  changed  to  centimetres  by  multiply¬ 
ing  by  100. 

The  pupil  display  provides  a 
referent  for  a  metre.  Also,  it  serves  as  a 
reminder  for  making  the  conversions. 

Be  sure  to  discuss  the  relevance  of 
the  calculations  in  red  print  to  the 
questions  asked  in  Activities  2  and  3  on 
the  page. 

Assign  the  exercises  as  practice. 


Centimetres  and  Metres 


1  m  =  1 00  cm 

2  m  =  200  cm 
3.5  m  =  350  cm 


1 00  cm  =  1m 
200  cm  =  2  m 
450  cm  =  4.5  m 


To  change 


To  change 


A  doorknob  is  about  1  m 
or  1 00  cm  from  the  floor. 


j  metres  to  centimetres 

centimetres  to  metres 

|  multiply  by  1 00. 

divide  by  7  00. 

- 


Activity  (Work  in  groups.) 

i.  Draw  segments  which  are  1  m,  2  m,  3  m,  and  4  m  long. 

Use  your  centimetre  tape  to  measure  each  segment  in  centimetres. 

Copy  and  complete. 

m  aoo  300  400 

2  m  =  ■  cm  3  m  =  ■  cm  4  m  =  ■  cm 


2. 


1  m  =  ■  cm 

4 

400  cm  =  ■  m  300  cm  ~  ■  m  200  cm  =  ■  m  100  cm 
Draw  a  segment  50  cm  long.  How  many  metres  long  is  it?  0.5  m 


m 


50  -  100  =  0.5 


3.  Draw  a  segment  0.7  m  long.  How  many  centimetres  long  is  it?  jo 


cm 


0.7  X  100  -  70 


Exercises 


Change  each  to  centimetres. 

^3m  300  cm  2.  6  m  ^00  cm  3.  1.6  m  |t>0  cm  4.  3.4  m  340  tm5.  5.6  m  5fa0 
Change  each  to  metres. 

200  cm  2m  7.  800  cm  Q  m  8.  150  cm  [5  mg.  640  cm  ^.4  mi0.  765  cm  7  ^,5 


cm 


110  Centimetres  and  metres 


ACTIVITIES 

1.  Have  the  students  estimate  the 
length  and  width  of  the  classroom  in 
metres  and  then  change  this  estimate  to 
centimetres. 

2.  Have  the  students  estimate  the 
thickness  of  a  book  in  centimetres.  Ask 
how  high  a  pile  of  1000  of  the  books 
would  be  in  centimetres,  then  metres. 


EXTRA  PRACTICE 

Change  each  to  centimetres. 


1. 

7  m 

2. 

9  m 

3. 

11  m 

4. 

14  m 

5. 

283  m 

6. 

2.4  m 

7. 

3.4  m 

8. 

11.4  m 

9. 

2.35  m 

10. 

4.51  m 

Change  each  to 

metres. 

11. 

400  cm 

12. 

700  cm 

13. 

900  cm 

14. 

1500  cm 

15. 

3500  cm 

16. 

250  cm 

17.  , 

320  cm 

18. 

675  cm 

19. 

1455  cm 

20. 

3456  cm 
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Frog-Jumping  Contest 

Mark,  Sue,  and  Lee  measured  the  distance  Mark’s  pet  frog.  Greenback,  jumped. 


. ! . i . i . i . ! . i . r 

cm  50 


7TTTTT1 

100  150 


200 


Mark  measured  in 
metres. 

Sue  measured  in 
decimetres. 

Lee  measured  in 
centimetres. 


To  change 


To  change 


metres  to  decimetres 

decimetres  to  metres 

multiply  by  1 0. 

divide  by  1 0. 

2  m  =  20  dm 


20  dm  =  2  m 


metres  to  centimetres 
multiply  by  100. 


centimetres  to  metres 
divide  by  1 00. 


2  m  =  200  cm 


200  cm  =  2  m 


Exercises 

Change  to  decimetres. 
6  m  =  ■  dm 

Change  to  centimetres 


w 

■  cr 


Change  to  metres. 


I 


130  dm  =  ■  m 
500  cm  =  ■  m 


2.  35  m  = 

350 
■  dm 

3. 

26  m  S~(pO  drn 

4. 

149  ml4<*° 

6.  67  m  = 

fc700 
■  cm 

7. 

45  m  4500  cm 

8. 

24  m  2400  on 

10.  230  dm 

23 

—  ■  m 

11. 

5700  dm  570  m 

12. 

6800  cfm°  m 

14.  800  cm 

=  1  m 

15. 

700  cm  7  m 

16. 

2300  cm  23  m 
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ACTIVITIES 

1.  Have  the  students  estimate  the 
length  of  various  items  in  the  classroom 
in  decimetres.  Then  have  them  measure 
to  check  their  estimations.  They  then 
convert  each  measurement  to  metres. 

2.  Repeat  Activity  1,  but  have  the 
estimations  given  in  metres  and  then 
converted  to  decimetres.  (Use  different 
items.) 

3.  Into  a  game  of 

“Concentration”  (as  described  in  the 
Activity  Reservoir)  introduce  matching 
sets  such  as  2  m  and  20  dm;  3  m  and 
300  cm;  400  cm  and  40  dm;  etc. 

EXTRA  PRACTICE 

Change  each  to  decimetres. 

1.  8  m  2.  22  m 

3.  89  m  4.  113  m 


5.  100  m 

6.  0.5  m 

*7.  0.7  m 

*8.  0.8  m 

*9. 1.5  m 

*10.  13.6  m 

Change  each  to  metres. 

11.  10  dm 

12.  150  dm 

13.  460  dm 

14.  789  dm 

15.  1600  dm 

*16. 15  dm 

*17. 12dm 

*18.  25  dm 

*19.  55  dm 

*20.  79  dm 

21.  Mark’s  pet  frog  jumped  3  m. 
Sue’s  frog  jumped  38  dm. 
Whose  frog  jumped  farther? 
How  much  farther? 

22.  Lee’s  frog  jumped  190  cm. 
Sue’s  frog  jumped  23  dm. 
Mark’s  frog  jumped  1  m. 

How  many  centimetres  did  the 
three  frogs  jump  altogether? 


OBJECTIVES 

To  convert  metres  to  decimetres  and 
centimetres 

To  convert  decimetres  and  centimetres 
to  metres 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

metresticks  or  tapes  graduated  in 
metres,  decimetres,  and  centimetres 

BACKGROUND 

1  m  =  10  dm  The  prefix  deci- 

means  one  tenth  (as  in 
decimetre  meaning 
one  tenth  of  a  metre). 

1  m  =  100  cm  The  prefix  centi- 

means  one  hundredth 
(as  in  centimetre 
meaning  one 
hundredth  of  a  metre). 

1  dm  =  10  cm 

SUGGESTIONS 

Initial  Activity  Have  students  draw 
segments  which  are  1  m,  2  m,  3  m, 

4  m,  0.4  m,  and  0.7  m  long.  Have  them 
use  their  tapes  graduated  in  decimetres 
to  measure  each.  They  then  copy  and 
complete. 

(a)  1  m  = _ dm  (b)  2  m  = _ dm 

(c)  3  m  = _ dm  (d)  4  m  = _ dm 

(e)  0.4  m  = _ dm(f)  0.7 m  = _ dm 

Have  students  draw  segments  5  dm, 
8  dm,  15  dm,  20  dm,  24  dm,  and 
28  dm.  Have  them  measure  the  length 
of  each  in  metres.  They  then  copy  and 
complete. 

(a)  5  dm  = _ m  (b)  8  dm  = _ 

(c)  15  dm  — _ m  (d)  20  dm  =  _  m 

(e)  24  dm  = _ m  (f)  28  dm  = _ m 

Elicit  from  the  students  how  to 

(a)  change  metres  to  decimetres,  and 

(b)  change  decimetres  to  metres. 

USING  THE  BOOK 

The  exercises  may  be  done  orally  with 
some  classes  or  groups.  Frequently  ask 
how  to  change  from  one  unit  to 
another.  You  may  wish  to  place  the 
rules  shown  in  the  four  boxes  on  the 
pupil  page  in  a  bulletin-board  display 
for  future  reference. 

If  the  exercises  are  being 
completed  in  workbooks,  be  sure  to 
clarify  what  constitutes  an  acceptable 
answer,  i.e.,  answers  only?  Copy  and 
complete? 


Ill 
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OBJECTIVE 

To  convert  metres,  decimetres,  and 
centimetres  involving  decimals 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

metresticks  or  tapes  graduated  in 
metres,  decimetres,  and  centimetres 

SUGGESTIONS 

Initial  Activity  Have  students  draw 
segments  1.5  m,  2.3  m,  and  3.5  m  on 
the  floor  or  chalkboard.  They  then 
measure  each  in  decimetres,  then 
centimetres.  Copy  and  complete. 


(a)  1.5  m  = 

dm 

1.5  m  - 

cm 

(b)  2.3  m  = 

dm 

2.3  m  = 

cm 

(c)  3.5  m  - 

dm 

3.5  m  = 

cm 

Discuss  with  the  students  that  to 
change  a  measurement  in  metres  to 
decimetres,  we  multiply  by  10.  Ask  the 
students  what  we  do  to  change  a 
measurement  in  decimetres  to  metres. 
[Divide  by  10.]  Repeat  for  conversion  of 
metres  to  centimetres  and  vice  versa. 

USING  THE  BOOK 


The  Championship 

.Mark  measured  his  frog’s  jump  to  the  nearest  tenth  of  a  metre. 


M  II  [  IT 

m 

1  1  |  1  1 

1 

TT|  r  i 

r  r  [  t  t 

2 

1  r  I  I  [ 

II  |TT 

3  < 

m  1 1 1  r  i 

dm  5 

!  U  M 

10 

!  1  1  1  1 

15 

1  1  I  1  1 

20 

Mill 

25 

1  1  1  i  i  > 

30  { 

l  1  1  1  |  II 

cm  50 

ttttt 

100 

1  1  I  1  1 

150 

TTTTT 

200 

TT  I  T  T 

250 

TTTTT} 

300  { 

2.4  m  =  24  dm 
2.4  m  =  240  cm 


24  dm  =  2.4  m 
240  cm  —  2.4  m 


Exercises 

Change  to  decimetres. 

27  i 

||p  4.3  m  =  ■  dm 

2. 

2.7  m  =  ■  dm  3.  5.2  m  32  ™  4.  0.9  m  1  3m 

Change  to  centimetres. 

310 

2.7  m  =  ■  cm 

6. 

3.1  m  =  1  cm  7.  5.6  m  6<a0  cm  8  0.8  m  80  cm 

Change  to  metres.  4.5 

8.3 

45  dm  =  ■  m 

10. 

39  dm  =  ■  m  11.  88  dm  m  12.  7  dm  °T  m 

e.lo 

78 

Igfe  260  cm  =  ■  m 

14. 

780  dm  =  ■  m  15.  1 1 80  cm  *1-8  m16  30  cm  &3  m 

17.  Mark’s  frog  jumped  3.6  m. 

18.  Lee’s  frog  jumped  210  cm. 

Sue’s  frog  jumped  27  dm. 

Mark's  frog  jumped  0.3  m  further. 

How  many  metres  further 

How  many  centimetres  did  Mark’s 

did  Mark’s  frog  jump? 

m 

frog  jump?  30  cm 
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You  may  wish  to  do  this  page  orally, 
frequently  determining  from  the 
students  how  to  change  from  one  unit 
to  the  other. 

Assign  Exercises  17  and  18  as 
challenges. 


ACTIVITIES 

1.  Organize  into  groups  of  three. 
Students  measure  and  record  for  each 
other  the  following  distances  in 
(i)  metres,  (ii)  decimetres,  (iii)  centi¬ 
metres. 

(a)  student’s  height 

(b)  arm  span 

(c)  distance  each  can  jump 

2.  See  the  “Treasure  Hunt”  game 
in  the  Activity  Reservoir. 

3.  Some  pupils  might  enjoy  using 
the  school  library  to  report  to  the  class 
on  metrication  in  Canada.  Have  them 
touch  on  such  topics  as  (a)  SI  and  what 
it  means;  (b)  things  we  see  and  hear 
every  day  which  are  metric  (i.e.,  road 
signs,  temperature  reports,  and  so  on); 
(c)  units  for  various  common  measure¬ 
ments  (cm,  km,  °C,  etc.). 
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Kilometres  and  Hectometres 


While  at  camp  Lee  and  Rene  entered  a  race. 

The  track  was  1 00  m  long.  The  race  was  1  km  long. 
They  ran  the  track  1 0  times. 


1 000  m  =  1  km 


To  change 


kilometres  to  metres 
multiply  by  1 000. 


1  lap  =  1 00  m 

2  laps  =  200  m 

9  laps  =  900  m 
1 0  laps  =  1 000  m 

To  change 


metres  to  kilometres 
divide  by  1000. 


1 .5  km  =  1 500  m 


2200  m  =  2.2  km 


1  hm  =  1 00  m 


(hm  means  hectometres)  1  km  =10  hm 


Exercises 

i.  How  many  metres  in  a  kilometre?  10°° 

3.  The  length  of  a  race  was  2.5  km. 

How  many  metres  is  this?  2500  -m 


2.  How  many  hectometres  in  a  kilometre?  10 


4.  Gary  runs  3  km  every  morning. 
How  many  hectometres  is  this? 


Change  to  metrgg0o 
0  2  km  = 

8.  0.75  km 


m 

750 


m 


6.  32  km  = 
9.  0.8  km 


32.  ooo 

■  m 


7.  6.5  km 
10.  2.8  km 


30  Y\m 

lo5  OO 

*aSoo 

R  m 


3.75 

12.  3750  m  =  ■  km 

0.5 


Change  to  kilometres. 

£  7000  m  =||^m 

13.  250  m  —  ■  km  14.  500  m  =  ■  km 

is.  How  many  laps  of  a  500  m  track  are  necessary  to  make  2.5  km?  5 
16.  Which  is  larger:  kilometre  or  hectometre?  kilomeLre 
kilometre  or  metre?  kilometre, 
hectometre  or  metre?  hectometre 
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ACTIVITIES 

1.  Have  the  students  research  such 
questions  as  these.  Is  the  distance 
around  the  schoolyard  more  or  less  than 

1  km?  Is  the  distance  from  a  student’s 
house  to  school  more  or  less  than  1  km? 

2  km? 

2.  Have  students  use  local  maps  to 
prepare  a  chart  of  distances  between 
places  in  kilometres.  Extend  the  chart 
as  desired. 


3.  The  students  could  plan  a 
round  trip  of  1000  km.  They  should 
draw  a  map  and  indicate  the  kilometres 
between  towns,  villages,  points  of 
interest,  etc. 


OBJECTIVES 

To  convert  metres  to  kilometres  and 
kilometres  to  metres 
To  introduce  the  hectometre  as  a  unit 
of  measurement 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

hectometre 

MATERIALS 

tape  measures  in  metres,  trundle  wheel 

BACKGROUND 

Kilo-  means  1000.  A  kilometre  is  one 
thousand  metres.  A  metre  is  one 
thousandth  of  a  kilometre.  A 
hectometre  equals  one  hundred  metres. 
It  is,  therefore,  one  tenth  of  a  kilometre. 

SUGGESTIONS 

Initial  Activity  To  establish  or  refresh 
in  the  students’  minds  how  long  a 
kilometre  is,  it  is  suggested  the  students 
should  walk,  jog,  or  ride  their  bicycles 
for  1  km  on  a  predetermined  route 
marked  out  in  the  schoolyard  or  around 
several  blocks  in  the  neighbourhood. 

You  may  wish  to  time  how  long  it  takes 
the  students  to  walk,  jog,  or  ride  this 
distance. 

Have  groups  of  4  students  prepare 
a  cord  that  is  10  m  long.  Then  they 
mark  off  a  distance  in  the  playground 
that  is  100  m  long.  This  is  a  hectometre. 
How  long  does  it  take  the  students  to 
walk  a  hectometre?  At  this  rate,  how 
long  should  it  take  to  walk  1  km?  How 
does  this  compare  with  the  findings 
from  the  1  km  walk  mentioned  above? 

USING  THE  BOOK 

Discuss  the  display  at  the  top  of  the 
pupil  page.  Ask  if  any  student  has  ever 
swam  a  kilometre  —  some  with  swim¬ 
ming  badges  will  have.  The  number  of 
lengths  in  a  swimming  pool  to  make  a 
kilometre  also  reinforces  the  idea  of  this 
distance. 

Emphasize  the  relations  among  the 
three  units  of  length  discussed  on  this 
page. 
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OBJECTIVES 

Tune  Up 

To  review  multiplication  and  division 

Multiply. 

To  learn  the  origin  of  the  metre 

1. 

32 

2. 

355 

3. 

410 

4. 

375 

5. 

8456 

PACING 

Level  A  All 

X10 

3 £0 

X  10 

355  0 

XI  00 

41156  6 

xi  oo 

37336 

x  io 

8T5 m 

Level  B  All 

6. 

2.2 

7. 

35.2 

8. 

4.65 

9. 

7.31 

10. 

23.41 

Level  C  Tune  Up  —  Optional, 

X  10 

X  10 

X  10 

X  100 

X  100 

History  —  All 

22.0 

352.0 

46.56 

7 31.06 

2341.00 

VOCABULARY 

11. 

329 

X  38 

12. 

276 

X  43 

13. 

117 

X  0.3 

14. 

113 

X  0.8 

15. 

228 

X  0.7 

introduced,  equator 

12  502 

rrsbs 

■~35T r 

7674 

730 

USING  THE  BOOK 

16. 

7  FT75~25 

17. 

8  [368  '+6 

18. 

6  [462  77 

19. 

8  [89F  H2. 

20. 

9  )  1944  216 

The  Tune  Up  exercises  are  intended  to 
provide  practice  in  the  areas  of 

21. 

320  -  10 

32 

22. 

4600  t  1 00 

46 

23. 

425  -r-  10 

42.5 

24. 

65.4  -  10 

6.54 

25. 

72.3  -  10 

7.23 

multiplication  and  division.  The 
following  chart  indicates  where  each 
topic  was  handled  in  the  text. 


Exercises 

Page 

1-10 

70 

11,  12 

86 

13-15 

93 

16,  17 

105 

18-20 

106 

21-25 

107 

Develop  interest  in  the  history  of 
the  metre  before  assigning  the  three 
history  exercises.  (See  Canada  Goes 
Metric,  Black,  Gerald  J.;  Doubleday 
Canada  Ltd.;  Toronto,  as  an  excellent 
history  of  measurement.) 

ACTIVITIES 

1.  Ask  students  to  write  a  report  on 
units  of  measure  used  in  history. 

(a)  cubit  (b)  inch  (c)  foot  (d)  yard 
(e)  fathom  (f)  mile  (g)  stadia  (h)  digit 

2.  Ask  students  to  report  on  the 
meaning  of  each  prefix.  What  is  the 
derivation  of  each? 

(a)  deci  (b)  centi  (c)  hecto 
(d)  kilo  (e)  milli 

3.  Prepare  and  distribute  a  “Cross 
the  Stream”  puzzle.  Each  step  must  be 
on  a  rock  with  the  equivalent  of  2  m. 
Have  pupils  illustrate  a  way  of  crossing 
the  stream. 


History 

1.  The  metric  system  was  first  introduced  in  France  in  1793. 

How  many  years  ago  is  that?  Ansio&r  will  depend  on  t He  current 

2.  Canada  decided  to  ‘‘go  metric"  in  1970. 

How  many  years  was  this  after  the  introduction  of  the  metre  in  France? 

3.  How  did  people  agree  on  how  long  a  metre  should  be? 

They  measured  the  distance  from  the  North  Pole  to  the  Equator. 

Then  they  divided  this  distance  into  1 0  000  000  equal  parts. 

Each  part  they  called  one  metre. 

(a)  How  many  metres  from  the 
North  P^le^tl^e^quator? 

Equator  (b)  How  many  metres  in  the 

distance  around  the  world?  „  „  l 

The.  distance,  m  Ca)--40  000  00 0(frj 


North  Pole 


pp roK i oriaCeUj  T  Limes  xh e. 
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Using  Decimals 


2.1 73  m 


2m  +  1dm  +  7cm  +  3  mm 


2  m  +  1  dm  +  7  cm  +  3  mm 


2.173  m 
21.73  dm 
217.3  cm 
2173.  mm 


Exercises 

Write  as  (a)  metres  (b)  decimetres  (c)  centimetres  (d)  millimetres. 

•W1.8t7m  (b)S8.b7dm  (c)  78b. 7  cm  (a)  8.01b  m  (b)  80. lb  4m  (c)  80l.bc.rn 

I  9  m  +  8  dm  +  6  cm  +  7  mm  (dl  48fe7  mm  2.  8  m  +  0  dm  +  1  cm  +  6  mm(d')  8oib  mm 
(a)7.20b  m  (b)  72.0b  dm  Cc)  720 .b  cm  (a)  0.015  m  (b)  0.15  dm  (c)  1.5  cm 

3.  7  m  +  2  dm  4-  0  cm  +  6  mm  (4)  72ob  mm  4,  0  m  +  0  dm  +  1  cm  4-  5  mm  (d)  |5  mm 
(a)  0.009  m  (b)  0  09  dm  (cl  0.9  cm  (a.)  0.02.  m  (  b)  0.2  dm  (cl  2.  cm 

5.  0  m  +  0  dm  +  0  cm  +  9  mm  (d)  8  mm  6.  0  m  +  0  dm  +  2  cm  (d)  20  mm 

(e0 0,00b  m  (blO.Ob  dm  (c)  0. b  cm  («0  d.b  m  (bl  b  dm  (c)  fcO  cm  (d)b00«u» 

7.  0m  +  0dm  +  0cm  +  6  mm  (d)  b  mm  8.  0  m  +  6  dm 


Write  as  (a)  decimetres  (b)  centimetres  (c)  millimetres, 
2.541  m 
13.  1  001  m 


17.  Estimate  the 
dimensions 
in  metres, 


10.  1 .259  m 
14.  1 .08  m 

18.  Estimate  the 
dimensions  in 
metres. 


11.  4.067  m 
is.  0.04  m 


12.  6.903  m 
16.  0.009  m 


1.5  m  \c 


BRAINTICKLER 

Draw  the  3  squares  with  1 


8 


/{ 

0. 5  m 


Im  ot~  1.5  m 
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ANSWERS: 

9,  (a)  25. 41  dm 
II.  (O40.b7  dm 
13.  (a)  10.  01  dm 
15.  (a)  0.4  dm 


(bl  254-.  I  cm 
Cb)40b.7  cm 
Cb7  lOO.  |  cm 
(b)  4  c-m 


(  c)  2541  mm 
(c)  40fc>7  mm 
(c)  \OOV  m  m 
(c)  40  mnr, 


10.  (a)  IP. 59  dm 
12.  (a)  b403>  dm 
14.  (a)  /0. S  dm 

lfc>.  (a)  0.0^ dm 


(b)  12.5.^  cm 
O')  cm 

C  b)  108  cm 
(b)  0-9  cm 


C  c)  1253  mm 
(c)  fc90  3  mm 
(c)  1080  mm 
(c)  4  mm 


OBJECTIVE 

To  write  metric  measures  in  expanded 
form 

PACING 

Level  A  1-5,9-12 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM26. 

BACKGROUND 

One  of  the  advantages  of  the  metric 
system  of  measurement  over  the 
Imperial  system  is  that  the  decimal 
form  of  the  metre  automatically  gives 
the  number  of  decimetres,  centimetres, 
and  millimetres.  Similarity  between  this 
and  the  place-value  chart  should  be 
emphasized. 

SUGGESTIONS 

Initial  Activity  Review  the  millimetre. 
1000  mm  =  lm 
100  mm  =  1  dm 
10  mm  =  1  cm 

Review  place  value  as  presented  in 
Chapter  1. 


tenths  —  deci 


hundredths  — centi 
thousandths  —  milli 


ACTIVITIES 

1.  Have  students  measure  the  length  of 
a  line  segment  that  is  between  1  m  and 
2  m.  First  measure  off  1  m,  then  the 
number  of  decimetres,  then  the  number 
of  centimetres,  and  finally  the  number 
of  millimetres. 


I 

1  m 


□□□  000QD  llll 

3  dm  5  cm  4  mm  ->-1.354  m 

Repeat  for  other  line  segments. 

2.  Have  students  check  their 
estimates  for  Exercises  17  and  18  by 
measuring  at  home. 


EXTRA  PRACTICE 

For  Level  A.  Write  as  metres. 

1.  3  m  +  8  dm  +  5  cm  +  7  mm 

2.  5  m  +  0  dm  +  3  cm  +  1  mm 

3.  4  m  +  2  dm  +  0  cm  +  2  mm 

4.  0  m  +  3  dm  +  9  cm  +  8  mm 

5.  7  m  +  3  dm  +  2  cm  +  0  mm 

6.  9  m  +  2  dm  +  0  cm  +  1  mm 
Write  in  expanded  form. 

7.  7.843  m  8.  6.029  m 

9.  0.354  m  10.  4.643  m 

11.  9.345  m  12.  8.209  m 

13.5.918  m  14.3.792  m 

For  Level  C.  Write  each  in  Exercises  1 
to  6  above  as  indicated. 

(a)  in  decimetres  (b)  in  millimetres 
(c)  in  metres  (d)  in  decimetres 
(e)  in  centimetres  (f)  in  millimetres 


USING  THE  BOOK 

In  discussing  the  pupil  display, 
emphasize  that: 

3  dm  0.3  m 

5  cm  _ ^  0.05  m 

+  6  mm  +  0,006  m 

Hence,  3  dm  +  5  cm  +  6  mm  =  0.356  m. 
You  may  have  Level  A  students  work 
only  with  Exercises  1  to  5  as  metres, 
i.e.,  9.867  m;  and  similarly  Exercises  9 
to  12  in  full  expanded  form: 

2.541  m  =  2  m  +  5  dm  +  4  cm  +  1  mm. 
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OBJECTIVE 

To  calculate  perimeter  (without 
formulas)  of  polygons 

PACING 

Level  A  1-4 
Level  B  1-4 
Level  C  All 

VOCABULARY 

perimeter,  pedometer 

RELATED  AIDS 

HMS  — DM27. 

BFA  PROB.  SOLVING  LAB  11  —  121, 
125. 

CALC.  W/BK  — 12. 

BACKGROUND 

Instruments  ending  in  “-meter”  and 
used  for  measuring  are  spelled  with 
“-er”.  Measurements  are  spelled  with 
“-re”. 

The  formula  for  the  perimeter  of  a 
rectangle  should  be  left  until  later  even 
though  some  students  may  recognize 
the  pattern  of  rectangles  as  “twice  the 
sum  of  the  length  and  width”  or  “the 
sum  of  twice  the  length  and  twice  the 
width”. 

SUGGESTIONS 

Initial  Activity  Provide  each  group  of 
three  students  with  rulers  marked 
appropriately  and  a  large  cardboard 
polygon  with  sides  of  units  you  want  the 
students  to  use  (centimetres  or 
decimetres).  Each  group  is  to  measure 
the  length  of  each  side  and  add  to  find 
the  perimeter.  Groups  exchange 
polygons  until  each  group  has  found 
the  perimeter  of  each  polygon.  Students 
in  each  group  take  turns  measuring, 
finding  perimeter,  and  checking. 

USING  THE  BOOK 

Discuss  the  pupil  display  and  indicate 
that  the  sum  of  the  measures  of  the 
sides  of  a  polygon  is  the  perimeter  of 
the  polygon.  Show  this  by  adding  the 
distances  on  each  side  to  get  the 
perimeter. 

Assign  Exercise  1.  Check  to  see 
that  each  student  does  it  correctly. 
Assign  the  rest  of  the  exercises. 

ACTIVITIES 

1.  Ask  students  to  record  the  lengths  of 
the  sides  of  the  classroom,  chalkboard, 
school,  and  so  on.  Then  calculate  the 
perimeter  of  each. 

2.  Let  students  use  a  pedometer  to 
see  how  far  they  can  walk  or  run  in 
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Perimeter 


Martin  hiked  around  the  park. 

His  pedometer  showed  how  far  he  walked. 
How  far  did  he  walk? 


1 .6  km 


2.7  km 


1 .9  km 


He  walked  1 2.1  km. 


2.1  km 


Perimeter 

1 .6  km 

2.7  km 
2.1  km 

3.8  km 

1.9  km 


Fits  on 
belt 


3.8  km 


Pedometer 
measures  distance 
walked  in  kilometres. 


12.1  km 


Perimeter  is  the  distance  around  a  shape. 


Exercises 

Find  the  perimeter. 

5.2  km 


14.8  km 


It. 4  km 


3.4  km 


2.8  km 


4.5  km 

49.3  km 


8  9  km 


1 1 .2  km 


9.9  km 


3. 


2.3  km 


9.  (»  km 

1 .9  km 


4. 


1.4  km 


4  Km 

0.6  km 


3.6  km 


1.8  km 


0.6  km 


1 .4  km 


★  5.  The  length  of  a  rectangle  is  12.4  km. 
The  width  is  7.6  km. 

What  is  the  perimeter?  40  km 
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5  min,  10  min,  or  15  min.  They  can 
then  calculate  how  far  they  might  go  in 
1  h.  This  will  lead  to  the  concept  of 
speed  developed  later. 

Using  the  pedometer,  a  student 
can  measure  the  sides  of  the  school 
block.  This  lot  can  then  be  drawn  to 
scale.  Some  students  can  calculate  the 
perimeter  from  the  data  provided,  while 
one  student  can  check  using  the 
pedometer. 

3.  Prepare  an  activity  instruction 
card  like  this  one.  Name  six  shapes  in 
your  classroom.  Use  units  which  work 
the  best  as  you  write  the  length  of  each 
side.  Find  the  perimeter  of  each  shape. 


Shape 

^ength  of  Side 

Perimeter 

1 

2 

3 

4 

5 

A  Canoe  Trip 


Michelle,  Pierre,  and  their  parents  made  this  canoe  trip. 


Camp  A 
Portage 


- Legend - 

1  cm  represents 
1  km. 


Exercises 

1.  Use  the  scale  measure  to  find  the  length  in  kilometres  of: 

(a)  Long  Lake  7,3  Km  (b)  Rapids  Creek  .5  Km 

(c)  Upset  Creek  fc.fa  Km  (d)  Loon  Lake  Km 

(e)  Crooked  Creek  £.8  Km  (f)  Portage,  l  Km 

2.  How  long  did  it  take  to  go  from 

(a)  Camp  A  to  Camp  B  (b)  Camp  B  to  Camp  C  (c)  Camp  C  to  Camp  A? 

fc>h  A-S  o\\n  fch  15  rmcv  Sh  50  vmr\ 

3.  Father  carried  the  canoe. 

1 80  kg  of  gear  is  carried  by  the  other  three. 

On  the  average,  how  much  does  each  of  the  three  carry?  lo  0  K^ 

4.  Michelle  caught  three  fish:  1.4  kg,  1.8  kg,  2.8  kg. 

Pierre  caught  four  fish:  1.1  kg,  1.4  kg.  1.2  kg,  1.6  kg. 

Mother  caught  two  fish:  3.6  kg,  1 .8  kg. 

Dad  didn’t  catch  any. 

Who  caught  the  most  fish  (in  kilograms)?  (AicWeUe- 
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OBJECTIVE 

To  solve  problems  involving  units  of 
measure 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

portage,  loon 

RELATED  AIDS 

HMS  — DM28. 

SUGGESTIONS 

Initial  Activity  Introduce  the  page  by 
discussing  how  people  spend  their 
holidays.  Some  go  to  the  beach,  some 
visit  relatives  in  cities  or  on  farms,  and 
so  on.  Some  go  on  canoe  trips.  Discuss 
what  one  would  need  to  know  and  have 
before  starting  on  a  canoe  trip:  scale 
map  (review  scale  drawings),  supplies, 
suitable  canoe,  compass,  etc.  Discuss 
fishing  and  ways  to  measure  the  catch: 
length  and  mass.  What  is  a  portage? 

Review  adding  hours  and  minutes 
as  in  the  following. 

Example 

3  h  25  min 
+  1  h  50  min 

4  h  75  min  =  5  h  15  min 


USING  THE  BOOK 


ACTIVITIES 

1.  A  group  of  students  may  wish  to 
plan  a  hypothetical  canoe  trip  or  a 
weekend  hike  using  detailed  maps  of  a 
local  region.  Items  to  be  considered  are: 

(a)  how  far  (scale), 

(b)  how  many  supplies, 

(c)  length  of  portage  (if  any), 

(d)  time, 

(e)  safety. 

2.  See  “Treasure  Hunt”  in  the 
Activity  Reservoir. 

EXTRA  PRACTICE 


1.  2  h  70  min 

2.  3  h  90  min 

3.  1  h  80  min 

4.  4  h  100  min 

5.  3  h  65  min 

6.  1  h  79  min 

7.  9  h  99  min 

8.  135  min 

Add. 


9. 

2  h 
+  3  h 

35  min 
45  min 

10. 

3  h 
+  4  h 

25  min 
35  min 

[6  h 

20  min] 

[8  h 

0  min] 

11. 

6  h 
+  lh 

28  min 
44  min 

12. 

5  h 
+  lh 

37  min 
39  min 

[8h 

12  min] 

[7  h 

16  min] 

Discuss  the  map.  Ask  the  students  to 
use  a  ruler  to  find  the  length  of  Long 
Lake.  Ask  what  information  is  provided 
on  the  map.  Discuss  the  legend  and 
what  it  means,  why  legends  on  maps 
are  a  good  idea,  and  so  on. 

Assign  the  problems. 

For  slower  readers,  it  may  be 
necessary  to  have  individual  students 
take  turns  reading  the  questions  aloud. 

You  may  need  to  point  out  that  the 
question  in  Exercise  3  asks,  “. . .  does 
each  of  the  three  carry?”  Father  is 
carrying  the  canoe  and,  therefore,  does 
not  enter  into  the  calculations. 


Change  to  time  with  minutes  less  than 
60. 
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OBJECTIVE 

To  solve  problems  involving  capacity 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Discuss  the  work  of  a 
fishing  or  hunting  guide  (see  the 
Chapter  Overview). 

Briefly  review  what  a  millilitre  and 
litre  are  since  these  will  be  dealt  with  in 
detail  on  page  119. 

USING  THE  BOOK 

You  may  wish  to  assign  the  problems 
and  then  work  with  a  group  of  students 
that  have  difficulties  with  problems.  In 
the  small  groups,  have  one  pupil  read 
the  problem,  one  restate  the  problem  in 
his  or  her  own  words,  another  suggest  a 
way  to  do  the  question,  and  finally  all 
calculate  the  solution.  It  may  be 
necessary  to  review  Professor  Q’s  steps 
in  problem  solving. 

If  the  exercises  are  assigned  as 
independent  work,  read  over  at  least 
Exercises  1,  2,  and  3  to  be  certain  that 
all  pupils  are  clear  on  exactly  what  is 
being  asked. 

ACTIVITIES 

1.  Have  the  students  help  in  the 
preparation  of  a  deck  of  cards  in  order 
to  play  “Dominoes”  as  described  in  the 
Activity  Reservoir.  Use  cards  such  as 
these. 


Fishing  Guide 

Ian  and  Henri  prepared  for  a  fishing  trip. 


They  took: 

1 2  L  of  gasoline 
300  mL  of  oil 
oars 

life  jackets 


6  cans  of  juice 
(each  1 50  ml) 
lunch 

2  L  of  water 


Exercises 

Ian  needs  1 2  L  of  gasoline. 

Each  can  holds  4  L. 

How  many  cans?  -3 

3.  Henri  puts  20  mL  of  oil  in  each 
litre  of  gasoline. 

How  many  millilitres  of  oil  are 
in  each  can  of  gasoline?  80  mL 

5.  After  the  boat  ride.  Henri  drove 
to  the  garage. 

The  car  took  33.2  L  of  gasoline. 

He  got  1 0.6  L  for  the  boat. 

How  many  litres  altogether?  43.8  L 

7.  Ian  bailed  the  rain  water  out 
of  the  boat. 

Each  bail  took  out  500  mL. 

He  bailed  60  times. 

How  many  litres  altogether?  30  L 


2.  How  many  millilitres  in  each  can? 

1  L  =  1000  mL 

4  L  =  ■  mL 

4000 

4.  How  many  millilitres  of  juice 
are  they  taking?  800  mL 
Are  the  6  cans  of  juice  more  or 
less  than  1  L?  L-ess 
How  much  more  or  less?  mL  less 

6.  Oil  is  sold  in  500  mL  cans. 

Henri  bought  4  L  of  oil. 

How  many  cans?  8 


8.  The  boat  motor  uses  4  L  of  gasoline 
in  1  h. 

How  many  litres  of  gasoline  is  needed 
for  a  6.5  h  trip?  L 
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2000  mL 

4000  mL 

4  L 

three  litres 

3000  mL 

0.5  L 

500  mL 

3.8  L 

2.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  You  may  wish  to 
have  the  players  randomly  select  data 
for  their  Bingo  grid  from  a  group  of 
numbers  displayed  on  the  chalkboard 

(e.g.,  1  L,  2  L,  3  L . 30  L).  The 

caller  calls  out  millilitre  amounts  while 
players  cross  off  the  corresponding  litre 
amounts. 
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Litres  and  Millilitres 


1000  mL  =  1  L 


L 


Millilitres  to  litres 
divide  by  1 000. 


3950  mL  =  3.95  L 


Litres  to  millilitres 
multiply  by  1 000.  j 


4.68  L=  4680  mL 


Activity 

Obtain  a  variety  ot  cans  and  containers. 

Estimate  the  capacity  of  each.  Use  appropriate  units 
Check  to  see  how  close  each  estimate  is. 


Exercises 

Copy  and  complete 
i.  1  mL  =  O.g.Q^L 
2  mL  ’ 

15  mL  : 


2. 


1  L  =  1  QQ&mL 


500  mL 
1000  mL 


o.Rs  *- 
ofl  L. 

■  L 

■  L 


6  L  = 
0.5  L  = 

6.5  L  = 

9.5  L  = 


JtmL 
fall  omL 
<?RomL 

■  mL 


Change  to  millilitres 

3  8  L  -3800  mL 


Change  to  litres. 


4-  L 


|P  4000  mL 
Which  is  the  best  buy? 

11. 


4.  1.75  L  050  mL 


1.7  L_ 


AAJ& 


26$  each 


0.5  L  300  mL 
3100  mL  3-1  L 


6. 


1.25  L  I2SO 


10.  6000  mL 


k  L 


12. 


32<fc  each 
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OBJECTIVES 

To  convert  litres  to  millilitres  and 
vice  versa 

To  estimate  capacity  in  litres  and 
millilitres 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

various  liquid  containers,  litre 
containers,  litre  container  marked  in 
100  mL 

SUGGESTIONS 

Initial  Activity  Using  the  litre 
container  marked  in  100  mL,  have  the 
students  fill  various  containers. 

Through  discussion,  elicit  the  fact  that 
1  L  =  1000  mL  and  that  to  change 
millilitres  to  litres,  one  divides  by  1000. 
To  change  litres  to  millilitres,  one 
multiplies  by  1000. 

Review  multiplying  and  dividing  by 
1000  and  include  work  with  decimals, 
e.g.,  3150  4-  1000  and  8.65  X  1000. 

USING  THE  BOOK 

After  completing  the  activity,  you  may 
wish  to  do  Exercises  1  and  2  orally. 
After  Exercises  3  to  10  are  completed 
by  students  in  their  workbooks,  discuss 
the  practical  Exercises  11  and  12 
thoroughly. 


ACTIVITIES 

1.  Play  “Simon  Says’’.  The  leader 
makes  statements  or  asks  questions  of 
the  group.  The  group  only  responds 
when  the  question  or  statement  is 
prefaced  by  “Simon  says”.  For 
example,  the  leader  may  say,  “Simon 
says  to  change  2  L  to  millilitres.” 
Response:  “2  L  is  2000  mL,”  If  the 
leader  says,  “How  many  litres  are 
equivalent  to  3000  mL?”,  there  should 
be  no  response. 

2.  See  the  “Snatch  and  Match” 
game  listed  under  “Fraction  Cards”  in 
the  Activity  Reservoir.  Have  the  pupils 
help  prepare  matching  litre  and  milli¬ 
litre  cards  for  the  required  deck. 


3.  The  cards  made  for  Activity  2 
can  also  be  used  to  play  “Snap”.  Two 
players,  each  with  half  a  deck  of  cards, 
simultaneously  drop  a  card  face  up  on 
the  desk  top.  The  first  one  to  identify  a 
match  wins  all  cards  accumulated  on 
the  desk.  The  object  is  to  win  as  many 
cards  as  possible  from  the  deck  during 
a  predetermined  period  of  time. 

EXTRA  PRACTICE 

Which  is  the  better  buy? 


1. 

iO| 

pn  ffft 
sy  bJ  Li 

* 

oo 

••  or 

%L 

JU  1C* 

IL 

35$  each  $1.65 


6 ’oo 

Soo 

j* 

$1.25  each 


|0| 

juice 


$2.60 
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OBJECTIVES 

To  convert  kilograms  to  grams  and 
vice  versa 

To  estimate  the  mass  of  various  items 

PACING 

Level  A  1-17,  21,  22,  Activity 
Level  B  All 

Level  C  1-4,  9-12,  17-30,  Activity 

MATERIALS 

scales  or  balances  with  gram  and  kilo¬ 
gram  masses,  objects  of  various  masses, 
zip  bags  filled  with  gravel  to  various 
masses 

SUGGESTIONS 

Initial  Activity  Let  students  experience 
500  g,  1  kg,  and  5  kg  masses.  Then  ask 
them  to  estimate  the  masses  of  various 
objects  in  the  classroom  such  as  the 
telephone  book,  softball  bat,  softball, 
shoe,  etc.  Remember  to  have  the 
students  tell  whether  the  unit  estimated 
is  in  grams,  nearest  half  kilogram, 
nearest  kilogram,  etc.  Then  check  each 
estimate.  After  labelling  each  object 
with  its  mass,  ask  questions  such  as: 
“What  three  objects  have  a  mass  of 
about  1  kg?”  “What  two  objects  have  a 
mass  of  about  5  kg?”,  and  so  on. 

Emphasize:  kilo - ►  1000 

1000  g - ►lkg 

USING  THE  BOOK 

You  may  wish  to  have  students  begin 
these  pages  with  the  activity  on  page 
121. 

Discuss  the  display.  Ask  such 
questions  as: 

(a)  How  many  kilograms  of  meat  are 
there? 

(b)  What  items  make  about  2  kg? 

(c)  What  items  make  8  kg? 

To  do  this,  the  students  will  need  to 
convert  grams  to  kilograms.  For 
example,  1400  g  =  1.4  kg. 

Assign  the  exercises.  Do  the  circled 
ones  orally. 


Kilograms  and  Grams 

Sheila  and  Carol  put  these  things  in  their  backpacks. 


I  500  g 


Chocolate  0. 3  k.q 
300  g 


Breach  butter- 
jArv\,  potatoes 
4.2.  Ug 


<&Oa 
O.  Ob  Kg 


o  -i  . , 

3500  g  CErvtply) 
3.5  <3 


stove  1400  o 


IbO 0  0 


1400  <3 

C  f-ull  of  lAjater) 

1.4  k3 


Clothes 
2.4,  kg 

2fe>00  g 


1  kg  =  1 000  g 


To  change 


To  change 


kilograms  to  grams 
multiply  by  1 000. 


grams  to  kilograms 
divide  by  1 000. 


Exercises 

Change  to  kilograms. 


^2500  g  23  kg 

2. 

1500  g 

'■Sk3 

• 

250  g 

0.25  k5 

4.  500  g 

0.5  k5 

5.  7500  g  7.5  kg 

6. 

2350  g 

2.35  kg 

7. 

600  g 

0.b  kg 

8.  800  g 

°.S  kg 

Change  to  grams. 

4  kg  4ooo  3 

10. 

1 .5  kg 

(500  3 

• 

1.2  kg 

1200  3 

12.  2.8  kg 

2800  3 

13.  12  kg  120003 

14. 

0.5  kg 

300  3 

15. 

0.75  kg 

750  3 

16.  0.1  kg 

100  3 

17.  Change  the  mass  of  each  item  in  the  backpacks  to  (a)  grams  (b)  kilograms.  See.  cKsplaj 


120  Grams  and  kilograms 


120 


18.  Carol  is  packing  the  backpacks. 

Which  way  divides  the  mass  most  evenly? 


Carol's  pack 


Sheila's  pack 


1st-  WOUj. 

Carol's  pack 


O.  ; 

1 

) 

( 

i - )  cr~ — ) 

I  axe 

, 

all  the  food 

blankets 

A 

blankets 

water 

stove 

i 

tent 

tent 

cup 

plate 

all  the  food 

clothes 

cutlery 

cup 

water 

^  stove 

plate 

clothes 

axe 

cutlery 

\  _ _ 

Sheila's  pack 


19.  What  is  the  mass  of  all  the  food,  water,  and  stove  in  kilograms? 


10.8  kg 


20.  What  is  the  mass  of  all  the  blankets,  tent,  and  clothes  in  grams?  T400 


Choose  the  best  buy 
21. 


22. 


Change  to  grams. 

23.  4  kg  4000  g  24.  112  kg  ||  200 g  25.  26.3  kg  2h  300g  26-  0.3  kg  30Og 

Change  to  kilograms. 

27.  4000  g  4  kg  28.  8300  g  8.3  kg  29.  7050  g  1.05  kg  30.  '560  g  0  5b  kg 


Subtract 
5 


1.  4  kg 

125  g 

-1  kg 

650  g 

».  5  kg 

250  g 

-2  kg 

780  g 

[2  kg 

470  g] 

1.  6  kg 

780  g 

-1  kg 

900  g 

[4  kg 

880  g] 
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3  kg  1125  g 
-  1  kg  650  g 

[2  kg  475  g] 


7.  3  kg 

465  g 

-1  kg 

780  g 

[1  kg 

685  g] 

9.  7  kg 

430  g 

-4  kg 

670  g 

[2  kg 

760  g] 

ACTIVITIES 

1.  Ask  the  students  how  to  change 
kilograms  to  grams  and  grams  to 
kilograms.  Provide  an  exercise  such  as 
this. 

Fill  in  the  blanks  and  write  a  sentence 
for  each. 


[Answers  may  vary  but  the  sum  must 
always  be  1000  g.] 


2.  Develop  a  fill-in-the-blank  chart 
with  exercises  like  these.  Duplicate  for 
the  students. 


1. 

one  5  kg  mass 

g 

2. 

kg 

3000  g 

3. 

five  2  kg  masses 

g 

4. 

kg 

ten  500  g 
masses 

3.  See  the  “Snatch  and  Match’’ 
and  “Snap”  ideas  listed  under 
“Fraction  Cards”  in  the  Activity 
Reservoir.  Use  cards  that  match 
corresponding  gram  and  kilogram 
amounts. 


1.2  kg 

1200  g 

0.5  kg 

500  g 

EXTRA  PRACTICE 

Extension.  You  may  wish  to  have 
students  calculate  these  types  of 
exercises  and  to  rename  as  indicated. 
This  will  emphasize  the  interrelation¬ 
ship.  Normally,  they  would  be  done 
using  decimals. 

Add. 


1.  4  kg 

825  g 

2.  3  kg 

660  g 

+  2  kg 

650  g 

+  1  kg 

590  g 

[6  kg 

1475  g 

[5  kg 

250  g] 

=  7  kg 

475  g] 

3.  5  kg 

790  g 

4.  2  kg 

785  g 

+  1  kg 

809  g 

+  1  kg 

160  g 

[7  kg 

599  g] 

[3  kg 

945  g] 
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OBJECTIVES 

To  use  tonne  as  a  measurement  of  mass 
To  convert  tonnes  to  kilograms  and 
vice  versa 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

tonne 

BACKGROUND 

1  t  =  1000  kg 

SUGGESTIONS 

Initial  Activity  Prepare  a  set  of 
pictures  which  illustrate  1  t.  They 
should  include  single  items  of  1  t  and 
groups  of  items  that  total  1  t.  Discuss 
these  with  the  class  emphasizing  that  a 
tonne  is  1000  kg.  By  now  the  students 
will  be  getting  used  to  multiplying  and 
dividing  by  1000,  but  if  necessary, 
review  this  (especially  in  cases  involving 
decimals).  If  students  can  complete 
these  examples,  proceed  with  the 
exercises. 

2000  kg  =  ■  t  500  kg  =  ■  t 
■  kg  =  3  t  ■  kg  =  1.5 1 

USING  THE  BOOK 

Do  Exercises  1  to  3  and  8  and  9  orally. 
In  Exercise  3  you  may  wish  to  talk 
about  the  average  mass  of  each  person. 
Assign  Exercises  4  to  7. 


Tonnes 


One  Tonne 


1  t  (tonne)  =  1 000  kg 


Exercises 

A  large  moose  is  about  1  t  How  many  kilograms  is  this?  iooo  |<g 

2.  Two  bears  have  a  mass  of  about  1  t.  About  how  many  kilograms  is  each  bear9  sqo  kg 

3.  Twenty-eight  students  together  have  a  mass  of  about  1  t 

About  how  many  kilograms  is  each  person  (to  nearest  whole  number)? 


3b  kg 


Change  to  tonnes. 


«.  1  000  kg  -  ■  t  / 

s. 

1 000  kg  =  18  t 

1 

2  000  kg  -  9  t  2 

1 500  kg  =  m  t 

1.5 

2  400  kg  =  m  t  2.4 

500  kg  =  ■  t 

0-5 

1 0  000  kg  =  *  t  10 

750  kg  =  ■  t 

0.75 

Change  to  kilograms. 

6.  1  t  =  8  kg'  1600 

7. 

1  t  =  *  kg 

IOOO 

2  t  =  II  kg  2000 

1.5  t  =  *  kg 

ISO  O 

1 8  t  =  ■  kg  IS  000 

0.5  t  =  ■  kg 

500 

2  5  t  =  ■  kg  2500 

0.25  t  =  *  kg 

25  O 

It 

What  is  the  approximate  mass  of  a  large  horse?  a  large  bull9 

Less  -th. 

9.  Choose  the  most  reasonable  estimate. 

5  football  players  (b)  Compact  car 

(a)  1  t  (a)  1  t 

(b)  500  kg  (b)  500  kg 

(C)  5  t  (c)  5  t 


Co) 


Elephant 

(a)  1  t 

(b)  500  kg 

(c)  5  t 


(c) 


1 22  Tonnes 


ACTIVITIES 

1.  Use  a  weigh  scales  to  determine  the 
total  mass  of  all  class  members. 
Calculate  this  measure  in  tonnes. 

2.  Ask  the  students  to  prepare  a 
bulletin-board  display  to  illustrate 
masses  of  1  t. 

3.  Have  students  research  and 
write  a  report  on  the  history  of  units  of 
mass. 

EXTRA  PRACTICE 

Extension.  You  may  wish  to  have 
students  calculate  these  and  to  rename 
as  indicated.  This  will  emphasize  the 
interrelationships.  Normally,  they  would 
be  done  using  decimals. 


Add. 

1.  2 1  300  kg 
+  1  1  800  kg 

[3  t  1100  kg 
4 1  100  kg] 


2.  4 1  800  kg 
-fit  600  kg 

[6  t  400  kg] 


3.  1  t 

+  3  t 

750  kg 
675  kg 

[5 1 

425  kg] 

Subtract. 
5.  4 1 
-It 

150  kg 
690  kg 

6.  3 1 

-2 1 

475  kg 
760  kg 

[715  kg] 

8.  5 1 

-  2  t 

650  kg 

[2 1 

350  kg] 

4.  2 1 

950  kg 

+  2t 

785  kg 

[St 

735  kg] 

3 1 

1 150  kg 

1 1 

690  kg 

[2 1 

460  kg] 

7.  6 1 

490  kg 

-  2  t 

790  kg 

[3 1 

700  kg] 

9.  6 1 

450  kg 

-  3  t 

670  kg 

[2 1 

780  kg] 

122 


Brachiosaurus 

(arm-lizard) 


Stegosaurus 
(plated  reptile) 


Dinosaurs 

*• - 25  m - *• 

40  2  t 

Brontosaurus 
(thunder  beast) 


1 2  m- 
8  8  t 


Triceratops 
(three  horned  face) 


Tyrannosaurus 

(tyrant) 


- -26.5  m - 

106  t 

Diplodocus 
(double  beak) 


Exercises 

What  is  the  difference  in  mass? 

1.  Brachiosaurus  and  Stegosaurus  ib.Q-L 

2.  Tyrannosaurus  and  Diplodocus  S.Bt 

3.  Brontosaurus  and  Triceratops  51. 4t 

а.  Which  two  dinosaurs  have  a  combined  mass  of 
(a)  19.4  t  (b)  41.9  t  tc)  1 1 3.7  t  ? 

5. 

б. 

7. 

8. 

9. 


Which  dinosaurs  together  have  a  mass  of  (a)  21.1  t  (b)  57.4  1? 

Ust  the  dinosaurs  from  largest  to  smallest  (a)  by  mass  (b)  by  length. 


Which  two  dinosaurs  differ  in  length  by  12.1  m  ?  Tyrannosaurus  and  Diplodocus 

Was  Brachiosaurus  more  or  less  than  8  times  as  heavy  as  Diplodocus7  Less 

Which  dinosaurs  have  a  combined  length  of 
(a)  31.5  m  (b)  40.9  m  (c)  60.5  m? 
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OBJECTIVE 

To  solve  problems  involving  units  of 
length  and  large  masses 

PACING 

Level  A  1-6 
Level  B  All 
Level C  4-9 

VOCABULARY 

dinosaurs,  Brachiosaurus, 

Brontosaurus,  Tyrannosaurus,  Stego¬ 
saurus,  Triceratops,  Diplodocus 

BACKGROUND 

This  page  can  be  done  in  conjunction 
with  a  science  class. 

SUGGESTIONS 

Initial  Activity  Discuss  the  Age  of 
Dinosaurs.  Use  books  that  describe  the 
feeding  habits  of  the  various  dinosaurs, 
the  source  of  the  names,  and  so  on. 

USING  THE  BOOK 

Direct  the  students’  attention  to 
Brachiosaurus  and  Tyrannosaurus.  Ask 
such  questions  as:  “What  is  their 
combined  mass?”  “What  is  the 
difference  in  their  lengths?” 

Assign  the  exercises. 


ANSWERS  •• 

T.  (a)  Triceratops  and  Diplodocus  (b)  Brontosaurus  and  Stegosaurus 
(&)  Brachiosaurus  and  Brontosaurus  &■  (<0  Stegosaurus,  1  nc.e.roLops ,  and 
Diplodocus  (b)  8rontosaurUS  ,  Tyrannosaurus  (  Stegosaurus  ,  and  Triceratops 
b.  (a)  Brachiosaurus  ,  Brontosaurus,  Diplodocus,  TrlcerotopS  ,  Trgannosaurus  , 
Stegosaurus  (b-)  Diplodocus,  Brontosaurus ,  Brachiosaurus,  Tr-yannosaurus  .Triceratops, 
StegoSau.ru.0,  <?,  (a)  BraC.V\iosaUru  S  and  Stegosaurus  (b)  TcyannoSauruS  and 
Diplodocus  (  c)  Brontosaurus  ,  Stegosaurus  ,  and  Diplodocus 


ACTIVITIES 

1.  Ask  the  students  to  prepare  a  brief 
report  on  one  or  more  dinosaurs.  For 
those  needing  it,  suggest  aspects  that 
might  be  reported. 

2.  In  the  hall  or  playground,  mark 
out  the  actual  lengths  of  the  various 
dinosaurs  shown.  Then  calculate  how 
many  compact  cars  would  have  the 
same  mass  as  each;  how  many 
elephants;  how  many  people.  Students 
may  draw  a  large  picture  of  one  of  the 
dinosaurs  and  cut  from  a  magazine  a 
picture  of  the  number  of  people  to  have 
the  same  mass.  This  can  be  a  bulletin- 
board  display. 


EXTRA  PRACTICE 

Extension.  You  may  wish  to  have 
students  calculate  these  to  emphasize 
the  interrelationship.  Normally,  they 
would  be  done  using  decimals. 

1.2  m  30  cm  2.  5  m  80  cm 

5.  3  m 
-1  m 

40  cm 
80  cm 

2  m 
-1  m 

140  cm 
80  cm 

6.  4  m 

-2  m 

50  cm 
80  cm 

[1  m 

7.  5  m 
-1  m 

60  cm] 

10  cm 
90  cm 

+  1  m  80  cm 

+  2  m  65  cm 

[1  m 

70  cm] 

[3  m 

20  cm] 

[3  m  110  cm 
=  4m  10  cm] 

[8  m  45  cm] 

8.  3  m 
-1  m 

50  cm 

9.  6  m 
-4  m 

60  cm 
80  cm 

3.  6  m  90  cm 
+  1  m  55  cm 

4.  3  m  75  cm 
+  2  m  95  cm 

[1  m 

50  cm] 

[1  m 

80  cm] 

[8  m  45  cm] 

[6  m  70  cm] 
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OBJECTIVE 

To  use  degrees  Celsius  as  a  measure  of 
temperature 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

thermometer 

SUGGESTIONS 

Initial  Activity  Use  the  thermometers 
to  review  (a)  units  of  measure  for 
temperature,  (b)  familiar,  common 
temperatures  (i.e.,  freezing,  boiling, 
room  temperature,  cold  day,  hot  day, 
body  temperature,  etc.).  Follow  this 
with  a  discussion  of  the  effect  of 
temperature  on  foods  and  the  dangers 
of  eating  foods  that  have  not  been  kept 
at  the  proper  temperature  or  have  been 
kept  too  long. 

USING  THE  BOOK 

Discuss  the  pupil  display  by  asking 
such  questions  as:  “What  is  the  lowest 
temperature  of  the  DANGER  ZONE?” 
“What  is  the  highest  temperature  of  the 
DANGER  ZONE?” 

Assign  the  exercises.  During  the 
corrections,  emphasize  the  answer  to 
Exercise  5. 


/'"'S 


The  Importance  of  Temperature 


Concern  about  Bacteria 


—  destroys  most  bacteria 

—  allows  survival  of  bacteria 

—  some  bacteria  growth 

—  rapid  growth  of  bacteria 

\Safe  zone  BUT  certain 
(bacteria  may  grow  if  food 
— [is  stored  too  long. 

/  Food  spoilage  may  occur 


Food  Temperature 
A  —  Canning  temperature 
short  cooking  time 

B  —  Canning  temperature 
long  cooking  time 

C  —  Cooking  temperature 
D  —  Warming  temperature 
E  —  Warm 
F  -  DANGER  ZONE 
G  —  Cool 


H  —  Cold 


Temperatures  colder  than 
0°  C  are  read  as 
"minus  ten"  (-10). 


I  —  Freezing  —  Stops  bacteria  growth 

Bacteria  may  survive. 
Foods  can  spoil  it  stored 
too  long. 


Exercises 


1.  Give  the  higher  and  lower  temperatures  of  each  category. 

(a)  Canning  with  short  cooking  time  )20°c  UO'qb)  Cooking  temperature  I00°c  ,  75 °C 
(c)  DANGER  ZONE  50aC  [0*C  (d)  Freezing  0‘C ,  ~20°C 

2.  How  many  degrees  difference  is  there  between  the  low  temperature  of  the  cooking 
temperature  and  the  high  temperature  of  the  DANGER  ZONE?  25<5C 

3.  How  many  degrees  difference  is  there  between  the  high  temperature  of  the 
DANGER  ZONE  and  the  low  temperature  of  the  cool  range?  50* c 

4.  Check  a  refrigerator.  What  is  the  temperature  at  which  foods  are  kept?  About  2/C  to  7°C. 
Is  it  in  the  safe  range?  Yes 

5.  Why  should  food  not  be  kept  too  long  in  a  refrigerator?  Bacteria  mcuj  yo^  S  $«o<i  \s 
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ACTIVITIES 

1.  Place  a  thermometer  in  ice  water  in 
a  beaker  over  a  burner.  Have  students 
read  out  and  record  the  temperature  at 
regular  intervals  of  every  2  min.  Plot 
the  data  in  a  broken  line  graph  and 
label. 

2.  Have  students  prepare  a  list  of 
foods  that  can  be  kept  for  reasonable 
periods  of  time  at  room  temperature 
without  becoming  a  danger  due  to 
bacteria  growth  (bread,  bananas, 
potatoes,  etc.).  Repeat  for  lists  of  foods 
that  need  to  be  refrigerated.  Repeat  for 
foods  that  are  highly  susceptible  to 
bacterial  poisoning  (i.e.,  potato  salads 
and  stuffed  turkey). 

3.  Some  pupils  may  enjoy  using 
the  school  or  local  library  to  find  out 
and  report  on  what  people  do  about 
food  preservation  where  there  is  no 
refrigeration.  The  discussion  might 
touch  on  topics  such  as  (a)  eating  styles 
in  desert  countries  and/or  more 
primitive  cultures,  (b)  salted  and  dried 
foods,  (c)  eating  habits  in  this  country 
before  refrigeration,  (d)  the  disappear¬ 
ance  of  milk  and  bread  home  delivery, 
etc. 
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Average  Temperatures 


Months 

Jan 

Feb. 

March 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov. 

Dec. 

Cities 

Halifax 

Max 

0 

-0.5 

33 

8.3 

14  4 

19  4 

233 

22.7 

19  4 

13.8 

83 

2.2 

Mm 

-8  3 

-8  8 

-4.4 

0 

5 

9  4 

13.3 

13  8 

10.5 

6  1 

1  1 

-5 

Toronto 

Max 

-0  5 

-0  5 

39 

11  1 

18  3 

23  9 

27.2 

25.5 

21.6 

14.4 

7.2 

1.1 

Min 

-7.7 

-8  3 

-4 

3  8 

7.7 

13  3 

18.9 

15.6 

1  1,7 

5.5 

0.6 

-5 

Edmonton 

Max. 

-10  5 

-6.1 

-1 

9.3 

17  3 

21.1 

22.9 

22.3 

1  7  6 

11.8 

0 

-5,1 

Mm 

-16  1 

-158 

-9  1 

-1.9 

5.2 

89 

12.8 

10  5 

5.1 

0 

-8.3 

-15 

Whitehorse 

Max. 

-13  8 

-8  8 

-2.2 

5 

13  8 

19.4 

194 

18  3 

12.7 

5 

-5 

-11  1 

Mm 

-22  2 

-16.6 

-13.3 

-5.5 

1  1 

6  1 

7.2 

6.1 

2.8 

-2.2 

-117 

-16  7 

Exercises 


i  What  is  the  average  maximum  temperature  in  Halifax  in 
(a)  March  3  3,°c  (b)  August  £2.7*C  (c)  December? 


2.2*0 


2.  What  is  the  average  minimum  temperature  in  Whitehorse  in 

(a)  June  °c  (b)  September  2,8 °C  (°)  January?  -22.2°C 

3.  In  what  months  are  the  average  maximums  below  freezing  (minus  readings  such  as  -8.3) 

in  Whitehorse?  Fe.\xx\<xru  t  V\a cc.V>,  Nove.m\ae<"j  and  D&ce.<v\'oe.r . 

J'  -i  ’  27.2.0c  W.4*C  22.90C 

4.  What  is  the  highest  average  monthly  maximum  in  Toronto?  in  Whitehorse?  in  Edmonton? 

-£2.2°C  -8.8°C  -8.3*C 

5.  What  is  the  lowest  average  monthly  minimum  in  Whitehorse?  in  Halifax?  in  Toronto? 

6.  What  is  the  difference  in. the  average  monthly  maximum  and  minimum  in  Toronto  in 

(a)  June  /o.b° c  (b)  August  November  fc.^^cfd)  January?  7.2°C 

7.  What  is  the  difference  in  the  average  monthly  maximum  and  minimum  in  Edmonton  in 

(a)  May  |2.|°c  (b)  July  10.1  "C.  +c(c)  November  8.3*GK(d)  December? 
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OBJECTIVE 

To  read  and  interpret  a  temperature 
chart 

PACING 

Level  A  1-5 
Level  B  All 
Level  C  3-7 

VOCABULARY 

maximum,  minimum,  average  monthly 
maximum,  average  monthly  minimum 

BACKGROUND 

While  negative  numbers  are  involved 
here,  the  formal  operations  with 
integers  are  not  developed.  Rather  the 
idea  of  how  far  above  or  below  zero  is 
emphasized.  This  provides  the  basis  for 
the  operations  in  later  grades. 

SUGGESTIONS 

Initial  Activity  Bring  to  class  (or  make 
up)  a  daily  temperature  list  for  various 
cities  that  are  found  in  most 
newspapers.  Place  seven  or  eight  of 
these  on  the  chalkboard.  Demonstrate 
and  ask  which  city  has  the  highest 
temperature;  lowest  temperature;  what 
is  the  difference  in  temperature  between 
city  D  and  city  F;  etc. 

USING  THE  BOOK 

Before  assigning  the  exercises,  make 
certain  the  students  know  how  to  read 
the  chart  by  asking  questions  such  as 
“What  temperatures  does  this  chart 
give  us?”  “For  what  cities  are  the 
temperatures  given?”  “What  is  the 
average  maximum  temperature  in 
Toronto  in  April?  in  Whitehorse  in 
December?” 

The  starred  questions  involve 
negative  numbers.  They  can  be  done  by 
discussing  the  "distance”  from  zero  of 
each  reading  and  working  with  these. 
For  example,  Toronto  in  March:  3.9  is 
above  zero  by  3.9  and  -4  is  4  degrees 
below  zero.  Therefore,  they  are  7.9 
degrees  apart. 

You  may  wish’ to  provide  a  large 
wall  map  of  Canada  with  the  four  cities 
labelled  to  help  put  things  in  context. 


ACTIVITIES 

1.  Obtain  a  chart  of  average 
temperatures  for  your  region.  Ask 
similar  questions  to  those  in  the 
exercises. 

2.  Ask  students  to  prepare  a  chart 
of  common  temperatures  they  know. 


Water  freezes 

Body  temperature  (normal) 

Hot  summer  day 

Warm  summer  day 

Cold  summer  day 

Cold  winter  day 

Refrigerator 

3.  Have  students  report  on  the 
coldest  and  hottest  places  on  Earth. 

\ 
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OBJECTIVE 

To  use  units  of  time  in  problems 

PACING 

Level  A  1-11 
Level  B  1-12 
Level  C  1-6.9-14 

VOCABULARY 

symbols  for  second  (s),  minute  (min), 
hour  (h),  day  (d),  year  (a):  Leap  Year 

RELATED  AIDS 

HMS  — DM29. 

SUGGESTIONS 

Initial  Activity  Introduce  and/or 
review  with  students  the  various  metric 
symbols  for  units  of  time  (see 
Vocabulary).  Practise  reading  various 
combinations  such  as: 

(a)  60  min  =  1  h — “Sixty  minutes 
equal  one  hour.” 

(b)  48  h  =  2  d — “Forty-eight  hours 
equal  two  days.” 

USING  THE  BOOK 

Review  the  information  in  the  pupil 
display.  With  less  able  students,  do 
Exercises  1  to  6  orally,  making  certain 
each  student  understands  what 
operation  is  used  each  time.  Then  have 
the  students  do  the  exercises  in  their 
notebooks. 


60  s  in  1  min 
60  min  in  1  h 
24  h  in  1  d 


7  d  in  1  week 
52  weeks  in  1  a  (year) 
365  d  in  1  a  (year) 
(Leap  year  has  366  d.) 


Exercises 

Copy  and  complete. 

24  h  =  ■  min  1440 
7  d  =  ■  h  168 
1  week  =  ■  h  168 


7. 


1  a  =  ■  h  87  60 
1  d  =  ■  min  1440 
1  h  =  ■  s  3600 


3. 


192  h  = 
105  d  = 
1800  s  = 


d  8 
weeks  15 
min  30 


4. 


h  24 
min  1440 
s  86  400 


5.  1  week  =  ■ 


Alphonse  watches  TV  about 
45  min  each  day. 

How  many  minutes  does  he  watch  TV 

(a)  each  week?  (b)  each  year?  Accept 
315  mir\  /6  425 

Each  school  day  Dina  has  1 5  min 
recess  twice  a  day. 

How  many  minutes  a  week  is  this? 

(Careful1  How  many  days  in  a 
school  week?) 


d  T  6.  1  a  =  ■  d  365 

h  lb&  =  ■  h  8760 

min  10  0$0  —  ■  min  525  600 

S  604  600  =  ■  s  31  53 6  OOO 


8.  Yvonne  watches  TV  about  840  min 
each  week. 

(a)  How  many  minutes  a  day  is  this?  120  min 

(b)  How  many  minutes  a  year  is  this? 

or  16  380  min.  Accept  43  t>80  min  or  43  800rnin. 

io.  Alphonse  celebrated  his  1 1th 
birthday. 

p,  How  many  days  old  is  he7 

Accept  4016  4  to  4018  d. 


150, 


ii.  Yvonne  watches  about  2  half  hour 
TV  programs  a  day. 

How  many  hours  a  year  is  this?  365  h 

13.  Guy  trains  2.5  h  each  day. 

He  trains  every  day. 

How  many  hours  a  year  does 
Guy  train?  912.5  h 


12.  Marco  trains  for  gymnastics  1  5  h 
each  day. 

How  many  hours  a  year  is  this?  5475  h 

14.  Guy.  a  long  distance  runner,  was 
timed  on  his  first  lap. 

He  ran  a  kilometre  in  240  s. 

At  this  rate,  how  far  can  he  run  in  1  h?  15  km 
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ACTIVITIES 

1.  Ask  the  students  how  many  hours 
each  spends  in  a  week  or  a  year  doing: 
(a)  math,  (b)  sleeping,  (c)  eating, 

(d)  watching  TV,  etc.  Have  the  students 
calculate  the  money  wasted  in  electricity 
by  leaving  a  light  on  when  it  is  not 
needed  if  it  costs  2<f/h  (TV  at  7<f/h, 
classroom  lights  at  8<(r/h).  The  students 
will  have  to  determine  how  many 
unnecessary  hours  each  is  in  operation. 

2.  Practise  computational  skills  by 
playing  “Slalom”  as  described  in  the 
Activity  Reservoir. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
matching  card  sets  such  as  7  d  and 

1  week;  180  s  and  3  min;  72  h  and  3  d; 

730  d  and  2  a;  etc. 


EXTRA  PRACTICE 

1.  How  many  hours  in 

(a)  2520  min  (b)  2220  min 
(c)  1680  min  (d)  3720  min? 

2.  Chris  spends  15  min  each  day  going 
to  school  and  15  min  coming  home 
again.  How  much  time  in  minutes 
does  he  spend  travelling 


(a)  each  day  (b)  each  school  week 
(5  d)? 

3.  Give  the  answers  for  2(a)  and  (b)  in 
hours. 

4.  Sharon  earns  $1.50/h  for  babysitting. 
How  much  would  she  earn  (a)  for  3  h 

(b)  for  5  h  (c)  from  20:00  till 
midnight? 
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Standard  Time  Zones 


lkf)n  «s£' 

tOO/V*'  *11111 

>L  "V 


.  /Pacific  Mountain 
if  08-00  09  00  Central 
y  to  oo 


When  it  is  04:00  in  Vancouver  it  is  08:00  in  Halifax. 


Exercises 

When  it  is  12:00  in  Goose  Bay,  what  time  is  it  in 

(a)  Regina  IQ-00  (b)  Dawson  01-00  (c)  Winnipeg  10  00  (d)  Toronto?  j | . q 0 

When  it  is  09:00  in  Edmonton,  what  time  is  it  in 

(a)  Victoria  08:00  (b)  Winnipeg  lO'OO  (c)  Toronto  u :  00  (d)  St.John’s?  12.  .30 

When  it  is  12:30  in  St.  John’s,  what  time  is  it  in 

(a)  Halifax  I2.--00  (b)  Toronto  ||.qq  (c)  Vancouver  0g.00(d)  Goose  Bay?  12  00 

How  much  faster  than  Atlantic  time  is  Newfoundland  time?  go  min 

Copy  this  chart  which  represents  the  7  time  zones. 

It  is  18:00  in  the  Centra!  Zone. 

Name  the  zones  and  write  the  times  in  each. 


3. 

4. 

5. 


1 5:00 

Ib-O  O 

17-00 

18:00 

l<L  00 

20-00 

West 

Yukon 

PacJf  1  c. 

Mountain 

Central 

Eastern 

Atlantic. 

6.  Copy  this  chart  of  the  time  zones.  Label  and  show  the  times. 


West 

15-00 

16:00 

1 7 : 00 

Yukon 

Pacific 

Mountain 

18 -oo 
Centrat 

Zone 


-  OO 

Eastern 


20-00 

Atlantic. 


20-30 
Ne  no-found- 
land 

20 : 30 

NevAifound- 

tand 


East 


East 
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ACTIVITIES 

1.  Give  the  students  the  current  time 
during  the  class.  Ask  them  to  list  at 
least  5  cities  across  Canada  and  give 
the  time  in  each  city. 

2.  Supply  students  with  a  display¬ 
sized  map  of  Canada  (perhaps  the  same 
one  from  the  Initial  Activity)  and  sets  of 
seven  consecutively  numbered  times 
(e.g.,  one  set  including  12:30,  12:00, 
11:00,  10:00,  09:00,  08:00,  07:00; 
another  set  including  18:30,  18:00, 


17:00,  . . .,  01:00;  etc.)  marked  on  small 
pieces  of  cardboard.  A  pupil  or  group 
can  select  a  set  and  sort  them  into  their 
correct  locations  on  the  map.  When 
complete  and  corrected,  have  them  try 
a  different  set. 

3.  Some  students  might  enjoy 
preparing  a  bulletin-board  display 
illustrating  time  zone  differences  (e.g., 
while  Atlantic-zone  pictures  show 
people  eating  lunch,  Pacific-zone 
pictures  depict  breakfast,  going  to 
school,  etc.). 


OBJECTIVE 

To  use  a  map  of  standard  time  zones  of 
Canada 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

large  map  of  Canada 

BACKGROUND 

Canada  is  divided  into  seven  time  zones. 
The  boundaries  between  time  zones  are 
often  fixed  to  accommodate  geographic 
regions  or  populated  areas.  For 
example,  a  city  would  not  want  half  its 
population  (area)  in  one  time  zone  and 
the  other  half  in  another. 

Each  time  zone  differs  from  the 
adjacent  by  1  h  — with  the  exception  of 
the  Newfoundland  time  zone  which 
differs  by  one  half  hour. 

SUGGESTIONS 

Initial  Activity  You  might  introduce 
this  page  by  reviewing  twenty-four  hour 
time  notation.  Give  the  pupils  plenty  of 
opportunity  to  relate  times  i.e.,  08:00, 
11:00,  14:30,  20:00;  to  identify  activities 
which  take  place  at  various  times  (i.e., 

“I  wake  at  07:15.”  “I  go  to  bed  at 
21:30.”  etc.);  and  to  discuss  the 
difference  between  01:00  and  13:00, 
06:00  and  18:00;  etc.  Then,  with  a  large 
wall  map  of  Canada  on  hand  for  dem¬ 
onstration  purposes,  discuss  the  actual 
time  an  event  takes  place  compared  to 
the  actual  time  it  is  viewed  on  TV  in 
any  given  location  in  the  country.  For 
example,  a  class  in  Vancouver  might 
discuss  the  time  of  a  hockey  match  in 
Toronto  (08:00  Toronto  time),  but  it  is 
viewed  live  in  Vancouver  at  05:00 
Vancouver  time,  and  vice  versa  for  a 
baseball  game  in  San  Francisco  (Pacific 
time  zone)  viewed  live  in  Toronto. 

Also  discuss  why  it  is  possible  to 
leave  St.  John’s,  Nfld.,  at  12:30  and 
arrive  in  Vancouver  at  04:00,  but  if  one 
leaves  Vancouver  at  12:30,  the  flight 
lands  in  St.  John’s  at  01:00. 

USING  THE  BOOK 

Do  Exercises  1  and  2  orally  to  make 
certain  students  are  understanding  the 
procedure.  Then  assign  the  balance  of 
the  page. 
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OBJECTIVE 

To  solve  problems  involving 
measurement 

PACING 

Level  A  1-6 
Level  B  All 
Level  C  All 

MATERIALS 

rulers  in  millimetres 

RELATED  AIDS 

HMS  — DM30. 

USING  THE  BOOK 

Review  the  steps  students  should  use  to 
solve  problems. 


You  may  find  it  necessary  to  help 
students  interpret  the  problems. 
Reading  and  discussing  each  problem 
before  assigning  the  set  is  often  helpful. 
You  may  even  ask  students  to  write 
number  sentences  on  the  chalkboard. 
Some  questions  may  be  done  in  two 
steps.  Discussing  the  two  steps  prior  to 
assigning  the  problem  often  allows 
those  students  who  are  experiencing 
difficulties  to  be  successful. 

Discuss  with  students  the  clues  in 
the  problem  which  indicate  the 
operation  to  be  used  in  each  step. 
Choosing  the  correct  operation  is  often 
the  stumbling  block. 

Remind  the  class  to  check  their 
answers  for  reasonableness. 


Solving  Problems 

i.  How  many  centimetres  (to  nearest  tenth)  longer  is  pencil  A  than  pencil  B?  2. A  c-m 


2.  Each  person  eats  about  49  kg  of  beef  a  year. 

How  much  does  a  family  of  5  eat  in  a  year?  245  Kg 

3.  It  is  said  that  a  lifetime  is  “three  score  and  ten"  years. 

A  score  is  20. 

How  long  is  a  lifetime?  70  q 

4.  A  cow  provides  an  average  of  1 2  L  of  milk  per  day. 

How  many  days  are  required  to  produce  2800  L?  2.33.3  d 

5.  In  a  city,  the  average  number  of  litres  of  water  used  per  person  per  day  is  650. 
How  many  litres  of  water  for 

(a)  a  family  of  4  2.I0OO  L  (b)  a  community  of  1 0  000? 

<o  500  000  L_ 

6.  There  were  20  kg  of  wieners  at  a  wiener  roast. 

Class  A  ate  5.6  kg  of  wieners. 

Class  B  ate  4.8  kg  of  wieners. 

Class  C  ate  7.1  kg  of  wieners. 

How  many  kilograms  of  wieners  were  left  over? 

2.5  k3 

7.  Slot  cars  are  exciting. 

Margo’s  car  made  1  lap  in  15  s. 

How  many  laps  in  1  min?  4. 

8.  The  “average"  Canadian  drinks  2800  L  of  milk  in  his  lifetime, 

(a)  How  many  litres  does  the  average  Canadian  drink  in  a  year?40  L 
(Use  the  answer  to  Exercise  3.) 

(b)  How  many  litres  does  the  average  Canadian 

128  Problem  solving  —  measurement 


ACTIVITIES 

1.  Have  the  students  help  make  up  a 
set  of  dominoes  as  described  in  the 
Activity  Reservoir.  Use  all  units  of 
measurement  covered  so  far. 

2.  See  “Treasure  Hunt”  as 
described  in  the  Activity  Reservoir. 

3.  Some  pupils  might  enjoy  writing 
their  own  measurement  word  problems. 
See  the  notes  and  ideas  listed  for 
solving  and  writing  problems  in  the 
Chapter  Overview  notes  for  Chapter  1 
and  on  pages  26  and  90-91. 
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Estimating 


Martin  estimated  the  length  of  the  car. 
He  estimated  4  m. 

Martin  measured  the  car 
Length:  375  cm 
3.75  m 

His  estimate  was  reasonable 


Activity 

1.  Estimate,  then  measure  the  length  and  width  in  metres  of 
(a)  your  school  (b)  the  hall  outside  your  classroom. 

2.  Estimate,  then  measure  the  length  and  width  in  centimetres  of 

(a)  a  double  sheet  of  newspaper  (b)  a  window  in  your  room. 

3.  (a)  Estimate  the  length  of  your  teacher’s  car  in  (i)  centimetres 

(ii)  metres. 

(b)  Check  by  measuring  in  centimetres.  Convert  to  metres. 

4.  (a)  Estimate  the  length  of  a  bicycle  in  (i)  centimetres 

(ii)  metres. 

(b)  Check  by  measuring  in  centimetres.  Convert  to  metres. 

5.  (a)  Estimate  the  length  of  the  school  ground  in  (i)  metres 

(ii)  hectometres. 

(b)  Check  by  measuring  in  metres.  Convert  to  hectometres. 

6.  (a)  Estimate  the  distance  around  your  school  ground  in 

(i)  metres  (ii)  hectometres  (iii)  kilometres. 

(b)  Check  by  measuring  in  metres. 


Estimating  129 


OBJECTIVE 

To  estimate  distances  in  centimetres, 
metres,  and  kilometres 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

metresticks  and  tapes,  trundle  wheel 

RELATED  AIDS 

HMS— DM31. 

BACKGROUND 

Measurements  are  approximate 
numbers.  When  making  or  estimating 
measurements,  the  student  should  know 
what  unit  he  or  she  is  to  use  to  measure 
or  estimate  —  the  nearest  metre,  the 
nearest  tenth  of  a  metre,  the  nearest 
centimetre,  etc.  In  measuring,  this  will 
require  the  student  to  round  to  the 
nearest  unit. 

SUGGESTIONS 

Initial  Activity  Discuss  rounding  in 
making  measurements  by  asking 
students  to  measure  pre-drawn 
segments  on  the  chalkboard  to  the 
nearest  centimetre.  Use  segments  which 
are  13.3  cm,  13.6  cm,  24.2  cm,  and 

24.8  cm.  Then  use  segments  2.3  m  and 

2.8  m,  and  ask  them  to  measure  to  the 
nearest  metre. 


USING  THE  BOOK 

Students  might  work  in  pairs.  Each 
makes  and  records  their  estimate.  Then 
they  measure  and  compare  the 
estimates  to  the  actual. 

Be  certain  that  students  are 
familiar  with  an  acceptable  answer 
format. 


ACTIVITIES 

1.  Emphasize  the  Activity  in  the 
student  text  by  having  the  students 
make  estimates  of  other  lengths  and 
distances  which  are  in,  or  adjacent  to, 
your  school.  For  example,  measure  the 
gymnasium,  the  playground,  the 
distance  from  the  school  to  a  shopping 
centre,  etc. 

2.  Play  the  game  “Estimating”. 
Form  two  teams:  A  and  B.  Team  A 
picks  an  object  and  says,  “We  can 
estimate  its  mass  (or  length)  better  than 
you.  We  estimate  it  is _ (units). 


What  is  your  estimate?”  Team  B 
replies.  The  two  teams  then  check  by 
measuring  or  consulting  reference 
books.  The  difference  between  each 
estimate  and  the  actual  is  then 
calculated  and  the  team  with  the  closest 
estimate  gets  a  point.  Team  B  then 
starts  over.  The  game  continues  until 
each  player  on  each  team  has  had  a 
turn. 

3.  Prepare  the  game 
“Concentration”  as  described  in  the 
Activity  Reservoir.  Use  all  units  of 
measurement  discussed  so  far. 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM32. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
100). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1-4,9-12 

A 

107-109 

5-8 

B 

104-106 

13-22 

C 

110-113,  115, 
119-123 

23-28 

D 

various 

24,  27 

E 

126 

28 

F 

129 

26 

G 

124-125 

Chapter  Test 


Divide. 

1.  6000  -  100  bO 
5.  6  yj2  12 


2.  486  -  10  4-8 .<o  3.  10  -1  10  4.  567  -  1000  0.5b7 

6.  4  )  64  lb  7.  3  JTTT  237  8.  7  )  945  135 


Multiply. 

9.  50  X  0.1  5.0  10.  470  X  0.01  4.7011.  57  X  0.1  5.7  12-  6938  X  0  01^.38 


Copy  and  complete. 

10 

13.  100  cm  =  ■  dm 

; 

17.  1000  mL  =  ■  L 


14,  250  cm 

3000 

18.  3  t  =  ■  kg 


25  j 0 


dm  is.  1  km  =  ■  hm 

1000 

19.  1  km  =  ■  m 


16.  320  hm  = 
20.  1  cm 


21.  Write  as  centimetres. 

2  m  +  3  dm  +  1  cm  +  0  mm  231  cm 

23.  The  Senior  bicycle  is  130  cm  tall. 

The  Junior  bicycle  is  1.1  m  tall. 

How  many  centimetres  taller  is 
the  Senior  bicycle?  20  cm 

25.  Jose  estimated  the  height  of  the 
stove  to  be  1.2  rn. 

Millie  estimated  the  height  to 
be  0.9  m. 

The  actual  height  is  99  cm. 

Whose  estimate  is  the  closest?  Mi Hie’s 


km 

to 

■  mm 

22.  Write  as  decimetres. 

4  m  +  0  dm  +  7  cm  +  8  mm  40.78  dm 

24.  Fernando  worked  6  h  a  week  doing 
yard  work. 

At  this  rate,  how  many  hours  a  year 
does  he  work?  312.  h 

26.  The  temperature  at  07:20  was  6.3°C. 

At  14:20  the  temperature  was  24.1° C. 

How  many  degrees  did  the  temperature 
rise?  17.8*0 


27.  How  many  seconds  in  3  min?  ISO  s  28.  Estimate  the  length  in  metres 

of  your  classroom. 


1  30  Chapter  4.  test 
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Cumulative  Review 

1.  Complete  the  table.  2.  Compare.  Use  <  ,  =,  or> 


Enter 

Display 

(a) 

429.72  •  429.67  > 

99 

88 

(b) 

5203.6  •  6230.2  < 

76 

65 

3.  Add 

50 

39 

48 

■  37 

(a) 

4061.03 

(b)  464  176 

35 

■  34 

+  2399  96 

+  322  903 

17 

■  <o 

6460.99 

181  0 79 

What  is  the  rule?  5ub H 


4.  Subtract 


(c)  283 
14 
165 
+  72 
534 


5. 


(a)  625  ■ 

(b) 

4031 

(c)  710  134 

(d)  5600.03 

-  98 

-1999 

-200  469 

-2032.16 

527 

2032 

509  665 

3567. 8  1 

Multiply. 

(a)  1 69 

(b) 

621 

(c)  3162 

(d)  141.21 

X  0.7 

X  23 

X  6 

X  05 

II  8.3 

14  283 

/  897.2 

TUJoOb 

Name  the  matching 

S  -4  H  7.  Write  a  number  for  each. 

fa)  1  5b8  000 

vertices  in  these 
congruent  shapes 

P4M  (a) 

(b) 

one  million,  five  hundred  sixty-eight  thousand 

9  thousands,  0  hundreds.  8  tens.  5  ones,  4  tenths 

(c>  30  000  +  1000  +  600  +  10  +  4  +  0.2  +  0.09 

(b)  9085.4  Cc)  31  bl4.2<9 

8.  Complete 

(a)  3.8  m  =  ■  cm  380  (b)  5  kg  =  ■  g  3000 
2 1 9  cm  =  ■  m  2.19  8000  g  =  B  kg  8 

(c)  2417  mL  =  ■  L  2.4/7 
3.6  L  =  I  mL  3bOO 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review  purposes. 
Students  should  check  their  work, 
correct  any  errors,  and  review  the  pages 
that  contain  any  problems  of  the  type 
they  missed.  Some  students  can  do  this 
on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or. 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page 
Number 

1 

2 

2 

17 

3 

7,  21 

4 

3.  16,  21 

5(a) 

93 

5(b) 

86 

5(c) 

78 

5(d) 

94 

6 

56 

7 

25,  72 

8(a) 

110 

8(b) 

120 

8(c) 

119 
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CHAPTER  5  OVERVIEW 


This  chapter  briefly  reviews  division  by  a  1 -digit  divisor 
and  then  introduces  division  by  a  2-digit  divisor  using 
multiples  of  10.  From  this,  the  standard  division 
algorithm  is  developed  and  extended  to  include  1-,  2- 
and  3-digit  quotients. 

Estimation  and  adjustment  of  estimates  are 
emphasized.  Sufficient  practice  is  provided  to  promote 
confidence  and  competence  with  the  division 
algorithm,  before  remainders  are  introduced. 
Procedures  for  checking  division  by  multiplication  are 
also  introduced. 

The  measurement  section  of  this  chapter  deals 
with  area  and  volume  using  square  centimetres,  square 
metres,  square  kilometres,  cubic  centimetres,  and 
cubic  metres.  Two  strategies  for  finding  both  area  and 
volume  are  presented:  counting  units  and  use  of 
formulas.  Finding  the  area  of  a  right  triangle  (as  half 
the  area  of  a  rectangle)  is  also  briefly  discussed. 

OBJECTIVES 

A  To  divide  using  1-  and  2-digit  divisors 
B  To  check  division  using  multiplication 
C  To  find  the  area  of  irregular  shapes  by  counting, 
and  to  find  the  area  of  rectangles  and  triangles  by 
calculating 

D  To  find  volume  by  counting  blocks  and  by 
calculating 

E  To  solve  problems  involving  area,  volume,  and 
division 

BACKGROUND 

The  ability  to  divide  in  an  efficient  manner  depends  on 
a  student’s  ability  to  understand  and  use  effectively  the 
skills  necessary  for  the  standard  division  algorithm. 
These  skills  include: 

1.  the  ability  to  follow  the  mechanical  procedures 
required  for  the  algorithm; 

2.  a  solid  understanding  of  place  value; 

3.  initial  estimates,  possible  adjustment  of  estimates, 
and  successive  estimates; 

4.  multiplication; 

5.  subtraction. 


Most  students  would  benefit  from  an  on-going  drill 
program  which  included  review  of  basic  facts,  place 
value,  rounding,  and  estimation. 

MATERIALS 

construction  paper  unit  blocks 

graph  paper  centimetre  cubes 

dot  paper  cubic  metre  (or 

materials  to  make  this) 

CAREER  AWARENESS 

Physicists  [147] 

Physicists  (to  differentiate  them  from,  say,  biologists  or 
chemists)  are  usually  involved  with  studying  matter 
(i.e.,  the  material  from  which  things  are  made)  and 
energy.  They  also  study  the  interaction  of  these  two 
upon  one  another. 

Physicists  are  employed  by  large  companies  to 
conduct  research  into  the  design  and  development  of 
their  products.  Modern  jet  engines,  lighter  and 
stronger  building  materials,  computer  hardware, 
communications  satellites,  optical  fibres,  laser  tech¬ 
nology,  and  countless  items  which  we  daily  take  for 
granted  would  not  be  available  if  it  weren’t  for  the 
physicists’  expertise. 

Physicists  also  work  for  governments  and 
universities  where  they  study:  the  more  efficient  use 
and  storage  of  nuclear  and  solar  energy;  the  design, 
materials,  and  building  of  safer  and  more  dependable 
vehicles  for  moving  people  and  products  on  Earth  and 
in  outer  space;  the  solar  system  and  the  Earth’s  place 
in  it;  to  mention  just  a  few. 

Physicists  must,  of  course,  be  well  aware  of  the 
theories  and  laws  of  science  as  they  pertain  to  physics. 
They  must  be  familiar  with  previous  research  and  with 
the  almost  daily  advances  in  new  technology  and  in  the 
body  of  scientific  knowledge.  Physicists  must  complete 
a  lengthy  school  education  before  being  formally 
admitted  to  a  career  which,  in  essence,  is  a  never- 
ending  learning  process  in  itself. 


Division  Puzzles 


To  find  the  hidden  message: 

(a)  Work  each  question.  (b)  In  your  notebook  write  the  letter  which  matches  each  answer. 


W 

1.  35  -  7  5 


R 

5.  81  -  9  4 

V 

9.  560  -  7  80 

G 


c 

18-3  <0 

3. 

H 

24-6 

4 

4. 

N 

14-7 

A 

180  -  6  30 

7. 

T 

200  -  5 

40 

8. 

L 

70-2 

S 

100-10  10 

11. 

D 

32  -  4 

8 

12. 

1 

48-2 

35 


O 


Y 


K 


13.  720  -  8  SO14.  500  -  10  5015.  36  -  3  I2i6.  420  -  7  <oO  17.  30-2  15 

12  E  6  c  40  T  9  R.  24  I  6  c  24  1  40  T  lO  T 


30  A 


IQS  4  H  50  O  6  c  15  K  24  '  2  N  90  ^ 


8  D  24  l  10  s  6  c  50  o  80  v  12  E  9  ^  60  Y 


Complete  the  division  to  find  the  punch  line! 


W 

t.  3  YtT  24- 


A  N  P 

2.  4  )  68  17  3.  6  7210  35  4.  5  5  185  37 

U  E  T 

6.  8  )  976"  122  r.  6  n 944  324  8.  5  ]  1230  246 


5.  4  )  944  236 

Passer-by  You  must  be  very  brave  to  come  down  in  a  parachute 
during  a  windstorm  like  this! 

Stranger:  I  didn't  come  down  in  a  parachute. 


236  I  24  W  324  E  35  N  246  T  1 22  0  37  P 

35  N1  W  A  T 
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4CTIVITIES 

III.  Some  students  might  benefit  from 
nfurther  drill  on  basic  multiplication  and 
division  facts.  Triangular  flash  cards 
provide  an  efficient  device  for  practice. 


Example 

T 

(a)  4  X  7  =  I 
A 

(c)  24  4-  4  = 


C 

(b)  45  4-  9 


a)  Cover  the  “48”  with  your  hand  and 
he  card  shows  6X8  =  1  or  8X6  = 

lb)  Cover  the  “6”  or  “8”  and  the  card 
Chows  48  4-  8  =  ■  or  48  4-  6  = 

2.  Have  students  create  their  own 
.  puzzles.  Unless  students  have  had 
Experience  with  this  kind  of  activity, 
encourage  them  to  start  with  simple 
words. 


28 


After  sufficient  practice,  students  could 
move  to  simple  phrases  and  then  to 
complete  sentences.  After  assessing  the 
completed  puzzles,  you  might  use  them 
immediately  for  other  students,  or  place 
them  in  a  file  for  later  use.  Simple 
puzzles  could  be  written  on  the 
chalkboard  for  a  “Challenge  of  the 
Day”. 

3.  Provide,  or  have  students 
construct,  appropriate  function  tables. 
Examples 
What’s  my  rule? 


OBJECTIVE 

To  review  division  using  a  1 -digit 
divisor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

windstorm 

RELATED  AIDS 

HMS  — DM33. 

SUGGESTIONS 

Initial  Activity  Before  commencing 
this  page,  you  may  want  to  review  the 
division  skills  taught  so  far  (e.g.,  pages 
101  to  109).  The  review  might  also 
include  brief  oral  drills  with  basic 
multiplication  and  division  facts. 

USING  THE  BOOK 

Be  sure  that  students  understand  the 
procedures  for  decoding  the  puzzles. 
You  may  wish  to  prepare  and  distribute 
an  answer  sheet  of  the  “fill-in-the- 
correct-blank”  variety  to  help  the  pupils 
keep  track  of  their  responses. 


Rule:? 

Enter 

Display 

3 

18 

5 

30 

9 

54 

7 

■ 

2 

■ 

4 

■ 

6 

■ 

8 

■ 

[Rule 

X  6] 

Rule:? 

Enter 

Display 

45 

5 

27 

3 

63 

7 

18 

■ 

36 

■ 

81 

■ 

54 

■ 

72 

■ 

[Rule 

-5-9] 
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OBJECTIVE 

To  divide  by  multiples  of  10  using  the 
idea  of  related  facts 

PACING 

Level  A  1-26 
Level  B  1-26 
Level  C  All 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  66. 

BACKGROUND 

The  use  of  related  facts  as  an  aid  to 
estimation  when  dealing  with  2-digit 
divisors  is  based  on  a  simple  arithmetic 
rule:  multiplication  of  the  divisor  and 
dividend  by  the  same  power  of  ten  does 
not  affect  the  quotient. 

Example 
35  -F  7  =0 
and 

(35  X  10)  -f  (7  X  10) 

=  350  4-  70 

=<D 

Similarly,  division  by  a  power  of  ten 
does  not  affect  the  quotient. 

Example 

320  -r-  40  =(§) 

and 

(320  -F  10)  4-  (40  -F  10) 

=  32  -F  4 

=© 

SUGGESTIONS 


David  uses  the  zero  zapper 
to  help  solve  this  problem. 


The  Zero  Zapper 


Exercises 

^Think^about  the  related  fact  for  each  problem,  then  complete  the  division  sentence. 


350  -  70 


2" 


480  -  60 


400  -  50  g 


4. 

180 

-  30 

fa 

5.  210 

-  70  3 

6. 

420 

-  70 

b 

7.  240  -  80 

3 

8. 

360 

-  60 

b 

9.  270 

-  90  3 

10. 

640 

-  80 

8 

11.  300  -  60 

5 

12. 

250 

-  50 

5 

13.  560 

-70  8 

14. 

280 

-  40 

7 

15.  360  -  90 

4 

s*  Think  \ 
/  6  ) 

60  5*240 

• 

20  5 

120 

^  2fTF J 

17; 

60  j 

180  3 

4 

20  p20 

b 

19. 

90  J 

810 

9 

20.  70  j 

420  b 

21. 

80  ) 560  7 

22  .  50  )  4  50 

9 

23. 

60  ) 

480 

8 

24.  80  J 

400  5 

25. 

30  ) 

00 

0 

CM 

26.  90  5*630" 

7 

*27.  3500  -  700  5  *28.  400  )  3200  8  *29.  4000  -  800  5  *30.  6300  -  700  9 
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Initial  Activity  Use  an  idea  suggested 
by  the  pupil  display  as  the  basis  for 
discussion  about  related  facts.  Ask 
students  to  explain  how  the  zero  zapper 
works.  Most  students  will  suggest  that 
it  removes  the  zero  from  the  dividend 
and  the  divisor.  You  might  point  out  to 
students  that  removal  of  the  zeros  is 
equivalent  to  division  by  10  (see 
Background). 

Demonstrate  this  further  with  a 
few  chalkboard  examples. 

USING  THE  BOOK 

Exercises  1  to  15  use  the  number 
expression  format,  while  Exercises  16  to 
26  use  the  algorithm  format.  In  both 
cases,  it  is  intended  that  students 
complete  each  exercise  by  thinking 
about  the  simpler  related  fact  and  use 
that  fact  mentally  to  calculate  the 
quotient. 

Note  that  Exercises  27  to  30 
involve  division  by  multiples  of  100  to 
produce  the  related  fact. 


ACTIVITIES 

1.  Play  “Concentration”  (described  in 
the  Activity  Reservoir)  with  eight  pairs 
of  matching  cards. 

Examples 


3.  Ask  students  to  match  dividends 
and  divisors  that  give  a  particular 
quotient. 

Example 

Find  pairs  that  give  5. 


2.  Write  “What’s  Missing” 
exercises  on  the  chalkboard  and  have 
students  complete  them. 

Examples 

(i)  42  *  ■  =  6  (ii)  3500  *  ■  =  7 

420  -F  70  =  ■  Mi  -F  50  =  7 

■1  -F  700  =  6  35  -F  5  =  ■ 


35  -F  7  =5 

350  -F  70  =5 

3500  -F  700  =  5 
35  000  -F  7000  =  5 
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Exercises 

Write  a  related  fact  for  each 

1.  30  n~20~ 

A 

50  )  1  50 

5 Til  HI  8  )  400 

5 

a  nr 

8)40 

4.  2  )  160' 

8 

2  JTT  5. 

3 

70  [210  7 JaT 

6. 

40  [280 

4[28  7-  6  )  300 

5 

b)30 

Complete 

■  7 

■  8 

8.  50  )  350 

Related  fact 

5 ) ■■  35 

9. 

90  [720 

Related  fact.  9  ["*■  72. 

Solution: 

■  7 

50  [350“ 

*  8 

Solution:  90  )  720 

■■■  350 

■  ■■  72.0 

■  O 

■  O 

Divide.  Use  related  facts. 

io.  40)240 

<o  11. 

60  [420“  7 

12. 

40  [200" 

5  13.  70  )  280 

4 

14.  90  )  360 

4  15. 

50  [400“  8 

16. 

30  [270 

3  17.  40  P60 

4 

18.  60  )  180 

3  19. 

70  [350"  5 

20. 

30  [W 

b  21.  80  )  640 

8 
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ACTIVITIES 


1 1.  Provide,  or  have  students  create, 
“Kettle  Quotients”. 

|  Example 

j  Match  a  dividend  from  Kettle  A  and  a 
1  divisor  from  Kettle  B  to  a  quotient  in 
j  Kettle  C. 


3500  -4  700  =  5 
480  4-  80  =  6 
180  v  90  =  2 
1200  4-  400  =  3 


2.  Have  students  write  two  related 
division  sentences  from  a  multiplication 
sentence. 

Example 

6  X  700  =  ■  [4200] 

(i)  [4200  -r  6  =  700] 

(ii)  [4200  4-  700  =  6] 

3.  Play  the  game  “What’s  My 
Number?”  Use  it  as  a  mental/oral 
activity  to  reinforce  division  and 
multiplication. 

(a)  I  divided  120  by  40.  What’s  my 
number?  [3] 

(b)  I  divided  a  number  by  60  and  got  4. 
What’s  my  number?  [240] 

(c)  I  multiplied  40  by  50.  What’s  my 
number?  [2000] 

(d)  I  multiplied  30  by  a  number  and  got 
180.  What’s  my  number?  [6] 


OBJECTIVE 

To  incorporate  multiples  of  10  and 
related  facts  into  the  division 
algorithm 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

The  skills  developed  on  this  and  the 
preceding  page  may  appear,  at  first 
glance,  to  be  rather  superficial. 

However,  they  play  an  important  role  in 
the  estimation  process  for  the  division 
algorithm  developed  on  pages  136  and 
137. 

SUGGESTIONS 

Initial  Activity  Write  these  three 
division  questions  on  the  chalkboard. 

(a)  40  Jl60  (b)  30  )  270  (c)  60  J300 

Ask  students  to  identify  the  related  fact 
for  each  one  and  complete  each 
question  using  the  regular  division 
algorithm. 

jT^4^1  4 

(a)  40  )  160  -►  f  4  776  /-►40  )  160 

160 

0 


USING  THE  BOOK 

You  may  want  to  use  Exercises  1  to  7 
orally  and  assign  Exercises  8  to  21  as 
independent  work. 

It  is  not  intended  that  students 
should  have  to  write  the  related  facts 
for  Exercises  10  to  21.  Rather,  they 
should  identify  the  related  fact 
mentally,  then  use  that  quotient  to 
complete  the  algorithm. 
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OBJECTIVE 

To  develop  introductory  estimating 
procedures  for  divisors  and  1 -digit 
quotients 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

This  page  provides  the  final  introductory 
stage  for  the  division  algorithm  with  a 
2-digit  divisor.  Note  that  the  steps  out¬ 
lined  in  the  display  at  the  top  of  the 
pupil  page  are  based  on  work  covered 
in  previous  pages  and  provide  a 
rationale  for  the  procedures  which 
appear  on  page  137. 

The  three  basic  steps  are  intended 
to  be  done  mentally. 

1.  Rounding  Note  that  the  divisor 
and  dividend  are  rounded  down  to  the 
nearest  multiple  of  10.  This  removes  the 
digits  from  the  one’s  column  and 
replaces  them  with  zeros  without 
affecting  the  other  digits.  Notice  that 
the  resulting  question  closely  resembles 
the  questions  on  pages  134  and  135. 
Example 

32  7792  — ►  30  7790 

2.  Related  Division  Question  A 
related  division  question  can  be 
produced  by  removing  the  zero  from 
the  divisor  and  the  dividend  (i.e.,  by 
dividing  each  by  10).  The  related 
question  is  not  necessarily  a  “basic 
fact”,  as  was  the  case  on  pages  134  and 
135,  but  is  rather  a  “simpler  fact” 
which  makes  estimation  easier. 

Example 

30  )  190  - ►  3  777 

3.  Estimation  Using  estimating 

skills,  a  suitable  quotient  is  found  for 
the  related  question.  The  thought 
processes  are  illustrated  in  the  example. 
Example  ? 

3  779 

3X5  =  15  Too  few  6 

3X6  =  18  Good  choice  -►  3  )  19 
3X7  =  21  Too  many 
The  quotient  selected  is  then  used  in 
the  written  part  of  the  algorithm. 

6 

32  )  192 
192 

0 

SUGGESTIONS 

Initial  Activity  Using  a  number  of 
chalkboard  examples,  work  through  the 
steps  outlined  in  the  pupil  display. 
Remind  students  that  the  steps  leading 
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Using  Multiples  of  10  to  Divide 


Divide  32)192 

Brenda  rounds  down  the  numbers  to  multiples  of  10:  30  }  1 90 

She  thinks  of  a  related  divison  question:  3  )  19 


She  estimates: 


She  uses  this  estimate  in  the  original  question: 


6 

3  FT9 
6 

32  57  92 
192 

0 


Exercises 

Complete. 


41  287 


She  writes:  41  )  287 
207 


23  JT38 


She  writes: 


23  5138 

'■V. 


Divide. 

£  32  5~22T"  7 
7.  64  J  320  5 


45  )  31  5  7 
8.  22  5176  8 


5.  51  5204  4 
9.  34  )  238  7 


6.  43  )  344  8 
10.  73  5792  4 


136  Division  2-digit  divisor.  1  digit  quotient 

to  the  written  algorithm  are  to  be  done 
mentally. 

During  your  demonstration,  some 
students  might  suggest  that  they  know 
a  much  easier  procedure  or  shortcut. 
Example 

Ignore  the  digits  in  the  one’s  column, 
estimate,  then  divide. 

6 

32  )  192  32  )  192 

192 

0 


independent  work. 

ACTIVITIES 

1.  To  review  rounding  skills,  have  the 
students  help  prepare  “Round-It”  cards 
as  shown.  The  cards  should  be  self 
checking  and  involve  2-  and  3-digit 
numbers.  Answers  can  be  written  on 
narrow  strips  of  paper  if  necessary,  or 
on  the  back  of  the  same  card. 


This  approach,  in  fact,  is  used  on  the 
following  page  (page  137).  However,  you 
might  point  out  that  the  purpose  of  the 
current  page  is  to  demonstrate  “how” 
and  “why”  such  an  estimation 
procedure  works.  In  other  words,  an 
attempt  to  promote  understanding  is 
being  made  rather  than  strictly  relying 
on  a  rote,  mechanical  procedure.  Note 
that  3^  )  19X  is  equivalent  to 

30  77% —►3  nii 

USING  THE  BOOK 

Work  cooperatively  with  the  pupils  on 
Exercises  1  and  2.  Stress  the  “write” 
and  “think”  elements  of  the  process. 
Assign  Exercises  3  to  10  for 


Round  It! 

Answers 

(to  nearest 

ten) 

(a)  33 - ►? 

(a)  30 

(b)  48 - ►? 

(b)  50 

(c)  21 - ►? 

(c)  20 

(d)  77 - ►? 

(d)  80 

(e)  329 - ►? 

(e)  330 

(f)  562  - ►? 

(f)  560 

(g)  633 - ►? 

(r)  630 

Front 


Back 


2.  Once  they  are  familiar  with  the 
format,  have  pupils  prepare  their  own 
“Round-It”  cards  and  exchange  them 
with  a  classmate. 


Using 

Brendan  uses  fewer  steps  by  estimating. 
He  works  with  this  problem 

448  -r-  64 

Write: 


_ _  Step 

64  )  448 

448 

0 

448  -  64  =  7 


1.  Brendan  estimates  using  the  related  fact 


6  )  44  is  about  7 
(6X7  =  42) 


Exercises 

Help  Brendan  to  complete  these. 


• 

432  -  54 

IH  188  =  47 

Write: 

■ 

8 

Write: 

■  9- 

Step  1.  Estimate. 

47  [788 

i  88 

Step  1.  Estimate. 

■  ■■ 

- a 

5  )  43  is  gbout^ii 

8  ■■■ 

4-  - - 

a  )  ■■  is  about  ■.  4 

■ 

(5  x  ■  =  ■■) 

■ 

(■  x  ■  = 

■  ■) 

4  4 

1  fo 

Divide. 

• 

43 

[258 

to 

^  21  )  1 68  8 

^  37  )  1 48 

7- 

£  53  [265 

5 

7. 

22 

[754 

7 

8.  45  p  35  3 

9.  33  )  165 

5 

10.  62  )  248 

4 

11. 

35 

JW 

5 

12.  57  [228  4 

13.  48  )  1  44 

3 

14.  62  )  496 

6 

15. 

72 

)  432 

(o 

16.  41  [328  8 

17.  73  [365 

5 

18.  43  Y~30T 

3 

19. 

51 

)  357 

7 

20.  82  )  410'  5 

21.  68  [204 

3 

22.  32  )  288 

9 
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ACTIVITIES 

1.  Practise  using  multiplication  drill 
wheels  and  charts. 


(b) 


▲ 

8 

9 

2 

3 

5 

7 

4 

• 

14 

37 

68 

49 

57 

42 

72 

AX# 

2.  Play  the  “Quotient  Game”  for 
two  to  four  players.  Remove  the  tens, 
jacks,  queens,  and  kings  from  a  deck  of 
ordinary  playing  cards.  Aces  count  as  1 
(one).  Have  students  prepare  simple 
individual  game  boards  on  sheets  of 
paper. 


Example 


Trace  around  an  actual  card  so  that 
each  box  is  the  proper  size. 

(a)  Shuffle  the  cards  and  place  them 
face  down. 

(b)  The  first  player  draws  five  cards  and 
arranges  them  on  the  game  board 
with  digits  running  from  greatest  to 
least,  from  left  to  right. 

Sample  play.  Cards  drawn:  3,  8,  5, 

4,  and  5. 


[MH/H]  0  13 


(c)  The  first  player,  mentally  using  the 
related  fact,  announces  the 
estimated  quotient.  Other  players 
use  the  same  procedure  to  check  the 
first  player’s  result. 

85  )  543  - ►  8  754  — ►  8  754 

The  quotient  becomes  that  player’s 
score  for  the  round,  e.g.,  6. 

(d)  Play  continues  for  each  of  the  other 
players. 


OBJECTIVE 

To  introduce  more  efficient  estimating 
procedures  for  division  with  2-digit 
divisors  and  1 -digit  quotients 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

The  estimation  procedure  for  this  lesson 
has  been  significantly  compressed. 
Example 

vThinklb  Write: 

?  7 

64)448  -*-6X744#  — ►  64)448 

448 

0 

The  rationale  for  this  procedure  has 
been  established  by  work  done  on 
previous  pages. 

£™nk7)  {™nkj>  ^Think^ 

?  7 

64  )  448  -►60  )  440  -►  6  744  -►  6  744 

I 

Write: 

7 

64  )  448 
448 

0 


SUGGESTIONS 

Initial  Activity  Use  the  display  at  the 
top  of  the  pupil  page  as  a  basis  for 
discussion  concerning  the  shortened 
estimation  procedures.  As  you  work 
through  a  number  of  chalkboard 
examples,  you  may  want  to  demonstrate 
that  Brendan’s  method,  while  much 
shorter,  is  equivalent  to  the  procedure 
used  on  page  136  (see  Background 
above). 

USING  THE  BOOK 

Assign  Exercises  1  and  2  and  check  the 
results  before  allowing  students  to 
proceed  with  Exercises  3  to  22. 

All  “Think”  portions  of  the 
estimating  procedures  are  intended  to 
be  done  mentally.  However,  some 
students  might  benefit  from  showing 
the  estimating  method  in  writing  for 
Exercises  3  to  6. _ 

(e)  The  player  with  the  greatest  total 
score  after  four  rounds  wins  the 
game. 
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OBJECTIVES 

To  adjust  estimates  for  a  1-digit 
quotient  that  are  too  large 
To  practise  the  standard  division 
algorithm 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  This  page  provides 
examples  of  division  questions  whose 
initial  estimated  quotient  will  require 
adjustment.  You  might  point  out  that 
estimates  in  division  do  not  always 
provide  the  correct  number;  rather, 
estimates  provide  a  reasonable  number 
(a  good  place  to  start).  Haphazard  trial 
and  error  is  far  more  time  consuming 
than  using  estimation  skills. 

You  might  consider  completing 
examples  as  shown  in  Exercises  1  and  2 
on  the  chalkboard.  Have  students 
explain  why  the  estimate  in  Exercise  1 
needs  to  be  adjusted.  [Because 
8  X  38  =  304,  and  304  cannot  be 
subtracted  from  266  using  the  set  of 
whole  numbers.]  Ask  students  to 
provide  an  adjusted  estimate  (i.e.,  7). 

Note  that  Exercise  2  does  not 
require  adjustment. 

USING  THE  BOOK 

Assign  Exercises  3  to  6  and  check 
student  results.  Some  students  may 
require  individual  help  and 
remediation.  Assign  Exercises  7  to  18, 
reminding  students  that  not  all  division 
questions  will  need  adjustment. 

As  you  move  about  the  room,  take 
note  of  any  strategies  used  by  students 
to  help  make  adjustments.  After  the 
exercises  are  corrected,  you  may  want 
to  discuss  the  various  strategies  with  the 
whole  class. 

Examples 

1.  Most  students  will  multiply  using  the 
original  estimate,  discover  that  the 
product  is  too  large,  erase  their  work 
and  use  a  lower  estimate  (as  depicted  in 
the  display). 

2.  Some  students  may  mentally 
multiply  the  estimate  by  the  one’s  digit 
of  the  divisor,  and  find  that  the  one’s 
digit  of  the  product  does  not  match  the 
one’s  digit  of  the  dividend.  Students 
then  realize  that  the  estimate  must  be 
lowered,  using  this  new  estimate  for 
their  written  work. 


Adjusting  Estimates 


Sometimes  an  estimate  is  too  large. 
Sandy  is  working  with  this  problem. 

234  -r-  39 


Write: 


39  r  "234 
273 

Can  t  subtract* 

6 

39  }“234 
234 

0 


& 

Step  1.  Estimate.  3  )  23  is  about  7 
{3X7  =  2 


Step  2.  Sandy  lowers  her  estimate 
She  tries  6 


234  -  39  =  6 


Exercises 

Use  the  estimate  provided.  Adjust  the  estimate  if  necessary,  then  complete  the  division 
problem 


•Ji-A  Write:  266 

-  38  4 

g||  Write;  344 

-  43  8 

S3 

8 

Estimate. 

8 

Estimate. 

38  )  266 

3  )  26  is  about  8. 

43  [344 

4  j  34  is  about 

8. 

O 

(3X8  =  24) 

? 

(4X8  =  32) 

Divide.  Some  estimates 

will  need  adjustment, 

others  will  not. 

58  ReT 

8 

A  64  }  448"  1 

*5  87  [435“ 

5 

^27  )  135 

5 

7.  78  f3T2 

4 

8.  69  [ 483  7 

9.  57  R 56“ 

8 

10.  67  )  201 

3 

11.  45)225 

5 

12.  79  f 237"  3 

13.  29  [1  16 

4 

14.  36  [252 

7 

15.  87  [783 

4 

16.  48  [288 

17.  78  )'  546 

7 

18.  33  [297 

9 

1  38  Division  adjusting  estimates 


Think: 


58  7464  —►58  746 
9  X  8  =  72 


V 


Write: 

8 

-58  )  464> 
464> 


0 


3.  Other  students  may  mentally  round 
off  the  divisor  to  the  nearest  multiple  of 
10,  multiply  by  the  estimate  and  gauge 
that  the  estimate  requires  adjustment. 


58  7464 


(™”£? 

9 

-  60  )  464  - 
540 


Write: 

8 

58  )  464 
464 

0 


You  may  want  to  suggest  to  students 
that,  while  development  of  personal 
strategies  is  a  very  positive  thing,  they 
may  not  work  on  all  division  questions. 
For  example,  strategy  2  does  not  work 
if  a  remainder  is  involved  or  if  there  is 
a  2-digit  quotient. 


ACTIVITIES 

Prepare  16  division  questions  (or 
use  the  exercises  listed  on  the  page)  and 
list  them  on  the  chalkboard.  Have 
available  matching  estimate  cards  (i.e., 
cards  which  show  what  a  reasonable 
estimate  would  be  —  for  Exercise  3, 

50  )  460;  for  Exercise  4,  60  )  440;  etc.) 

Ask  the  class  or  group  randomly  to 
write  one  of  the  division  exercises  from 
the  list  in  each  space  on  a  4  X  4  grid. 
The  leader  selects  an  estimate  card 
from  the  pile  and  identifies  it  aloud 
for  the  group.  “60  )  440”  Players  find 
the  appropriate  exercise  on  the  grid  and 
cross  it  off.  The  first  player  to  cross  off 
4  in  a  row  is  the  winner  and  becomes 
the  next  leader. 

Subsequent  rounds  can  be  played 
without  rewriting  the  grid  either  by 
using  coloured  pencils  and  changing 
colours  after  each  round,  or  by  using 
counters  or  slips  of  paper  to  cover 
division  questions  as  each  is  identified. 
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Extending  Division 


Sandy  works  with  2-digit  quotients  too. 
Remember:  estimates  are  sometimes  too  large' 


3735  -  45 

Write: 


9 

45  Fa  735  Step  1. 

405 

Can't  subtree;? 


8 

45  r  3735 
360 

135 


Step  2. 


83 

45 )  3735 
360 


Step  3. 


!  35 
135 


0 

3735  -  45  =  83 


Estimate. 

4  ]  37  is  about  9 
(4X9  =  36) 


Lower  estimate. 
Try  8 


4  )  13  is  about  3. 
(4X3=  12) 


Exercises 

Divide.  Some  estimates 


• 

36 : 

)  1836 

51 

5. 

39  [2028 

sa 

9. 

73: 

>2117 

29 

13. 

35 

]  2240 

64 

will  need  adjustment. 

2.  48  }  1296  27 
6.  66  )  2442"  2,7 
10.  41  H31T  32 
14.  31  [1178  38 


46  [1104  24 
7.  45  )  11  "70  2fa 
11.  81  )  3645  4  5 
15.  67  ['2747" 4/ 


4.  58  [2668  4b 
8.  53  )  1378  2-fa 
12.  27  YWOT 
16.  75  )  1650  22 


Division  2-dig<t  divisor.  2-ciigrt  quotient  1  39 


USING  THE  BOOK 

Assign  Exercises  1  to  4  and  check  the 
answers  before  assigning  the  remaining 
exercises.  Some  students  may  require  a 
review  of  estimation  procedures. 

As  the  division  algorithm  becomes 
more  complex,  some  students  might 
benefit  from  using  graph  paper  or  lined 
paper  turned  vertically  to  help  them 
keep  the  algorithm  properly  in  line. 

This  method  also  helps  to  emphasize 
place  value. 

Graph  Paper 


8 

3 

4 

3 

7 

3 

5 

3 

6 

0 

1 

3 

5 

1 

3 

5 

0 

Vertical  Lines 


ACTIVITIES 

1.  Have  students  complete  partially 
worked  “fill  in  the  blanks”  such  as 
these. 


(a)  □□ 

49  )  2548 
2  4D 

9D 

□  □ 

0 


(b)  4  □ 

32  )  1  4  72 

□  □□ 

1  □  2 

□  □□ 

0 


2.  After  some  practice,  students 
might  enjoy  preparing  their  own 
“Mystery  Box”  division  examples  as  in 
Activity  1  and  exchanging  them  with 
other  groups  or  classmates. 


OBJECTIVE 

To  introduce  division  with  2-digit 
divisors  and  2-digit  quotients 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


RELATED  AIDS 

HMS  — DM34. 


BACKGROUND 

Division  questions  which  have  2-digit 
(or  more)  quotients  require  a  greater 
flexibility  in  rounding  and  estimation. 

In  the  procedure  for  1-digit 
quotients,  both  the  divisor  and  dividend 
were  rounded  down  to  the  nearest 
multiple  of  10.  Because  2-digit 
quotients  imply  partial  quotients, 
rounding  should  be  varied  and 
extended  to  provide  the  most  useful  or 
practical  estimate. 

For  example,  to  aid  estimation, 
which  of  the  following  rounding 
procedures  is  the  most  practical? 

44  )  3735 

Dividend  rounded  to  the  nearest: 

(a)  ten?  40  )  3730  -^4  )  374 

(b)  hundred?  40  )  3700  -► 4  )  37 

(c)  thousand?  40  )  4000  ->~4  )  4 

Obviously,  (b)  4  [37,  is  the  most  useful 
procedure  for  this  example. 


MATERIALS 

graph  or  lined  paper  (optional  —  see 
Using  the  Book) 


SUGGESTIONS 


Initial  Activity  Use  the  example  in  the 
pupil  display  to  demonstrate  and  clarify 
the  procedure  for  division  with  2-digit 
quotients. 

Example 

Ask:  “How  did  Sandy  arrive  at  an 
estimate  of  ‘9’  in  Step  1?”  (See 
Background  above.) 

“Why  did  she  lower  her  estimate  in 
Step  2?” 

“Why  was  the  ‘8’  placed  in  the  ten’s 
column?” 


“Why  did  Sandy 
Step  3?” 
[45)l35~  — ► 


40  7130 


4  TTTin 
- ►  4  Jl3] 
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OBJECTIVE 

To  solve  mini-stories  that  involve  division 
by  1-  and  2-digit  divisors 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

pogo  stick,  assembly  line, 
merry-go-round,  weightlifter 

SUGGESTIONS 

Initial  Activity  If  necessary,  review 
Professor  Q’s  four  questions  and  the 
format  that  you  have  established  for 
problem  solving. 

USING  THE  BOOK 

Read  through  the  mini-stories  together 
to  be  sure  that  everyone  is  familiar  with 
the  words  (see  Vocabulary). 

Note  that  Exercise  7  is  a  2-step 
problem. 

ACTIVITIES 

1.  Students  might  enjoy  creating  their 
own  mini-stories.  Some  students  may 
require  assistance  initially.  Provide  a 
number  phrase  and  a  theme  which  they 
can  use  in  the  creation  of  a  mini-story. 
Example 

Using  the  phrase  408  -r-  24  and  the 
theme  “model  airplane  kits”,  write  a 
mini-story. 

Other  students  may  require  less 

help. 

Example 

Find  a  picture  in  a  magazine.  Write  a 
mini-story  based  on  the  picture  using 
division. 


i. 


2. 


3. 


4. 


5. 


6. 


*?■ 


cm 


Pogo  stick  championships. 

3276  cm  course. 

52  cm  for  each  jump. 

How  many  jumps  altogether? 

Pentagon. 

5  equal  sides. 

Perimeter  is  1 30  cm. 

How  long  is  each  side? 

School  play. 

20  chairs  in  each  row. 

340  chairs  altogether. 

How  many  rows  of  chairs?  17  1 

Assembly  line. 

Each  car  needs  4  wheel  covers. 

948  wheel  covers. 

How  many  cars?  237 

Merry-go-round  factory. 

27  wooden  horses  for  each  merry-go-round. 
216  wooden  horses. 

How  many  merry-go-rounds?  8 

Empty  bottle  return. 

768  empty  bottles. 

24  bottles  in  a  case? 

How  many  cases?  32 

Weightlifter. 

1 1 6  kg  is  total  mass  lifted. 

The  bar  has  a  mass  of  4  kg. 

Equal  iron  masses  on  each  side. 

How  many  kilograms  on  each  side?  5b  Kg 


Mini-Stories 


140  Problems  division 


EXTRA  PRACTICE 

1.  Supermarket. 

176  shopping  carts. 

22  in  each  row. 

How  many  rows?  [8] 


2.  Produce  department. 
336  grapefruit. 

8  per  bag. 

How  many  bags?  [42] 


3.  Dairy  department. 

912  eggs. 

12  per  dozen. 

How  many  dozen?  [76] 

4.  Frozen  lemonade. 

756  tins  stacked  in  the  freezer. 
54  tins  per  layer. 

How  many  layers?  [14] 


★  5.  Special  on  baked  bread. 

2548  loaves  sold  in  1  month. 

91  loaves  sold  each  day. 

Which  month?  [28  d, 

therefore  February] 
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It 


The  digits  used 
Notice  Dianne's 
884  - 
Write: 

26 

34  rs 84  . 
68 1 
204  .  . 
204 


Extending  Estimates 

for  estimates  will  vary, 
estimates  as  she  works  through  these  two  examples. 


34 

Estimate. 

3)8  is  about  2 

3  )  20  is  about  6. 


7378  -  34 
Write. 


217 
34 )'  7378 

“J 

57 

34 

238 

238 

0 


Estimate 


3)7  is  about  2. 

■  3  )  5  is  about  1 
3  Y: 23  is  about  7 


Exercises 

Complete.  2 

3a 

A  24  )  768 


72 


— 


2  [7  is  about  3. 
is  about  ^ 


14 

26  )  3692 
26 


^|0?4- 

■  ■■ 


. . 5  1 

■&> 


....  2  )  3  is  about  1 
.  .  .  .  2  [TO  is  5. 

{Why  was  4  used7) 

2  [ «Js  about  m, 


Divide 

A  21  [735 


7.  34  )  884 
0  24  [3216 
15.  23  )  7176 


35 

2fc 

134 

312. 


32  [832  2(0 


41 


l(o 


5.  23  )  943  6.  41  )  656 

8.  42  )  966  23  9.  24  [792  33  io.  32  [512  lb 

£  27  [8775  325  13.  41  [6683  ,b3  14.  35  [7490  214 

16.  45  )  5175  17.  29  [6467  223  18.  42  [6426  I33 
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USING  THE  BOOK 


Take  note  of  those  students  who  are 
having  difficulty  with  the  exercises. 
Listed  below  are  some  of  the  more 
common  problem  areas  with  suggested 
remedial  techniques. 

1.  Initial  Estimate  Show  how  you 
would  “get  started”  by  writing  the 
estimate  beside  each  question. 


3  3 

(a)  20  7  740  2  77  (b)  38  79234  3  77 
2.  Placement  of  Initial  Estimate 


(Place  Value)  The  initial  estimate  is 


given.  Place  it  in  the  proper  column. 
Use  multiplication  to  help. 


(a)  2. 


30  7 


hit  'o| 

-  J  -  +  4 
2  i 


8  '0 

0  '0 
i 


-(55© 

2  X  30  =  60 


20  X  30  =  600 
200  X  30  =  6000 


3.  Adjusting  Estimates  These  are 
taken  from  division  questions.  Which 
estimates  will  have  to  be  adjusted? 

(a)  21  (b)  54  (c)  1%  (d)  215 

-19  -63  -214  -207 

[NO]  [YES]  [YES]  [NO] 


4.  Mechanical  Errors  in  Multipli¬ 


cation  and  Subtraction  Provide  drill 
with  basic  facts  including  oral  and 
written  types. 

ACTIVITIES 

Play  the  “Tell  Me”  game.  This 
game,  designed  as  a  mental  activity, 
provides  extra  practice  in  some  of  the 
problem  areas  listed  above. 

Use  division  questions  from 
exercises  on  preceding  pages  and  write 
them  on  the  chalkboard.  For  each 
example,  say,  “Tell  me,” 

23  )  9591 

(a)  the  first  digit  in  the  quotient  [4] 

(b)  the  position  of  the  first  digit 
[hundred’s  column] 

(c)  the  value  of  the  first  digit  [400] 

(d)  how  many  digits  in  the  quotient 
[three] 

Score  1  point  for  each  correct  answer. 

Prepare  a  spinner  and  blanks  as 
shown  to  allow  students  to  generate 
their  own  exercises  for  exchange  with 
other  groups  or  classmates. 

□□  □□□ 

x  □  -pm 


OBJECTIVE 

To  extend  division  and  the  appropriate 
estimation  procedures  to  include 
3-digit  quotients 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 39. 

BACKGROUND 

As  noted  in  the  Background  on  page 
139,  multi-digit  quotients  require  some 
flexibility  in  rounding  and  estimation. 

Division  questions  with  2-  or  3- 
digit  quotients  will  require  2  or  3 
successive  estimates  respectively.  The 
number  of  digits  used  in  the  dividend 
of  each  estimate  is  influenced  by  the 
particular  usefulness  of  the  estimate 
and  ultimately  whether,  in  estimate 
form,  the  dividend  is  divisible  by  the 
divisor.  (See  pupil  display.)  For 
instance,  note  the  division  question 
7378  4-  34  (the  second  example  in  the 
display). 

The  first  estimate  (3  17)  is  most 
suitable  because  it  is  practical  and  also 
because  the  single-digit  dividend  is 
divisible  by  3. 

34  )  7378  - ►  30  )  7000  - ►  3  77 

In  the  third  successive  estimate  of 
the  same  example,  however,  the  estimate- 
3  JTis  neither  practical  nor  possible 
(using  the  set  of  whole  numbers). 
Therefore,  a  2-digit  dividend  is  used  for 
the  estimate. 

34  )  238  - ►  30  7230  - ►  3  771 

This  reasoning  ultimately  leads  to 
(and  provides  a  rationale  for)  the  rote 
procedure  with  which  most  people  are 
familiar. 

SUGGESTIONS 

Initial  Activity  Use  the  two  examples 
in  the  pupil  display  to  clarify  the 
division  steps  and  estimating 
procedures  required  for  2-  and  3-digit 
quotients. 

Some  students  may  be  quick  to 
point  out  that  they  have  developed  an 
easy  method  for  estimation. 

23  7138  -►2  77  — ►  No 
^<2  717  — ►  Yes 

The  first  digit  of  the  dividend  is  tried 
and  if  it  is  not  divisible  by  the  rounded 
divisor,  then  the  second  digit  is  annexed 
to  the  first. 
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OBJECTIVE 

To  introduce  division  with  a  1 -digit 

divisor  and  a  3-digit  quotient  when 
the  middle  digit  is  a  zero 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

seedlings,  spruce,  cedar 

SUGGESTIONS 

Initial  Activity  Discuss  the  three  steps 
presented  in  the  pupil  display.  Ask 
students  to  explain  what  problem 
occurs  in  the  second  step.  [The  dividend 
is  less  than  the  divisor.]  Zero  is  used  as 
a  placeholder  in  the  quotient,  and  the 
division  process  continues. 

USING  THE  BOOK 

Some  students  may  be  quick  to  see  that 
the  step  involving  multiplication  by  zero 
is  not  essential;  therefore,  they  may  be 
eager  to  omit  the  step  altogether. 

405 
7 ) 2835 

28U 

035 

35 

0 

If  these  students  have  a  firm  grasp  of 
the  procedure,  you  might  suggest  they 
omit  the  step  outlined  in  the  pupil 
display.  Other  students  might  benefit 
from  including  the  step  initially,  then 
omitting  it  as  they  gain  more 
confidence. 

ACTIVITIES 


A  new  forest! 

2835  pine  seedlings. 

Marco  tied  them  in  bundles  of  7. 
How  many  bundles  altogether? 


Write. 

405 
7 ) 2835 

03 

00 

35 

35 


Forest  Technician 

$  if";  4’  IV., 

vX-  +tLa- 

-aV  O-t  ^  r  ‘-'.ri  /  Q/ 


7  [28  is  4. 


-  ^ 
r> * »  f\  _ 

r<9r^-.  r* 

-  *  i 


Os 


c  VC 

Marco  tied  405  bundles  altogether. 


Exercises 

Complete, 


704 

6 } 4218 


.04 


AO  b 

■  ■■ 


42 

25 

27 

6.  4  )  2812  7(33 

7. 

01 

°.5. 

8.  5)l  535  307 

9. 

00 

.. 

■  I 

10.  8  )  7224  <}o3 

11. 

'.8. 

V. 

54 

II 

‘.li 

V. 

ii 

12  .  3  )  21  18  70b 

13. 

O 

■ 

O 

1 

14.  4)l  636 

15. 

Solve. 

16.  1035  spruce  seedlings. 

5  In  each  bundle. 

How  many  bundles  altogether?  207 


Divide. 


7  )  1435205 


17.  1 624  cedar  seedlings. 

8  in  each  bundle. 

How  many  bundles  altogether9  203 


142  Division  1 -digit  divisor,  zero  in  the  quotient 


1.  Reinforce  place  value  by  providing 
exercises  requiring  expanded  notation. 
Include  zeros. 

Example 

405  =  (4  X  100)  +  (0  X  10)  +  (5  X  1) 
=  400  +  0  +  5 

2.  Challenge  students  and  provide 
extra  practice  with  multiplication  and 
addition  with  this  self-checking  activity. 
Example 

Work  each  multiplication  question, 
placing  the  products  in  the  proper  cells. 
Add  horizontally,  vertically,  and 
diagonally.  Is  the  figure  a  magic 
square?  What  is  the  “magic  sum”? 

A  2X22  F  8X5 

B  8X2  G  7X4 

C  6  X  6  H  6  X  8 

D  2  X  12  15X4 

E  4  X  8 


A 

B 

c 

[44] 

[16] 

[36] 

D 

E 

F 

[24] 

[32] 

[40] 

G 

H 

1 

[28] 

[48] 

[20] 

[Magic  sum  is  96.] 


EXTRA  PRACTICE 

1.  1224  spruce  seedlings. 

4  in  each  bundle. 

How  many  bundles  altogether?  [306] 


2. 


3. 


2525  cedar  seedlings. 

5  in  each  bundle. 

How  many  bundles  altogether?  [505] 

2118  pine  cones. 

3  in  each  bag. 

How  many  bags  altogether?  [706] 


4.  3663  poplar  saplings. 

9  in  each  bundle. 

How  many  bundles  altogether?  [407] 

5.  1456  plant  trays. 

7  in  each  pile. 

How  many  piles  altogether?  [208] 
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Roofing  Tiles 


Weekend  job. 

3675  glazed  roofing  tiles 
Max  put  them  in  piles  of  35. 
How  many  piles  altogether? 


Write: 


105 


36  J  3675 
35 

17 

00 

175 

17.5 


3  rs  is  i . 


3)1  ? 

(Try  0.) 

3  p7  IS  5 


-  -- 

I 

Max  made  1 05  piles  altogether 


Exercises 

Complete 


20i 


07 


l  07 

■  ■■ 


Divide.  Some  estimates  will  need 
adjustments,  others  will  not 


86 

63 

25 

- 

34 

)  6902203  ■■ 

28 

)  2996/07 

25 

1  4 

■  ■ 

— g2 

« 

■  ■ 

6. 

31 

)  3317)07  7. 

37 

[3922  10b 

00 

0  o 

■  ■ 

8. 

41 

[4469  101  9. 

27 

) 2808  104 

£58 

m 

1  4  7 

w? 

225 

■  ■■ 

2  2  5 

10. 

26 

[  5408  208  1 1 . 

36 

) 3852  101 

■  ■■ 

- 0 

■  ■■ 

. o 

■  ■■ 

12. 

21 

)  8463403  13. 

64 

)  6720  105 

m 

■ 

■ 

14. 

35 

)  7210  20b  15. 

52 

)  5408  /04 

Solve. 

16.  7650  roofing  tiles  . 

25  in  each  pile. 

How  many  piles  altogether?  30fo 


17.  931 5  roofing  tiles. 

45  in  each  pile. 

How  many  piles  altogether?  3.01 


Division  2 -digit  divisor  zero  ;n  the  ouohsnt  143 


OBJECTIVE 

To  introduce  division  with  a  2-digit 
divisor  and  3-digit  quotient  when 
the  middle  digit  is  a  zero 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

glazed  roofing  tiles 

SUGGESTIONS 

Initial  Activity  Review  the  steps  and 
procedure  involved  in  division  using  a 
1 -digit  divisor  which  yields  a  quotient 
including  zero  as  presented  on  page 
142.  Have  the  students  help  complete 
one  or  two  examples  on  the  chalk¬ 
board  (e.g.,  2456  4-  8  and  3220  -4  4  ). 
Stress  the  use  of  zero  as  a  placeholder 
in  the  quotient. 

Complete  several  examples  of 
division  involving  a  2-digit  divisor  such 
as  4646  -1-  23,  9517  4-  31,  8844  -4  22. 

Be  sure  to  stress  the  similarity  between 
the  process  here  and  that  used  on  pages 
141  and  142. 

USING  THE  BOOK 

Read  through  the  roofing  tile  example 
in  the  display  at  the  top  of  the  pupil 
page.  Point  out  that  the  information 
under  “Think”  shows  what  Max  was 
thinking  at  each  stage  of  the  division 
example. 

Complete  Exercises  1  to  3  together, 
either  as  a  chalkboard  demonstration  or 
as  a  guided  exercise  in  workbooks,  to 
reinforce  what  was  discussed  in  the 
Initial  Activity. 

The  answers  for  Exercises  1  to  5 
are  in  the  back  of  the  student’s  book 
for  those  who  wish  to  check  their 
progress. 


ACTIVITIES 

1.  See  the  activities  suggested  for  pages 
141  and  142  for  ideas  which  can  be 
used  here. 

2.  Have  the  students  complete 
partially  worked  “fill-in-the-blank” 
division  exercises  such  as  this. 


□  on 

33  )  6  7  9  8 
□  6  j 

□  9 

□  □□ 

1  □  8 

□ 


3.  Students  may  enjoy  preparing 
their  own  “Mystery  Box”  division 
examples  as  in  Activity  2.  Have  them 
exchange  their  puzzles  with  other 
groups  or  classmates. 
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OBJECTIVE 

To  use  multiplication  as  a  mechanical 
check  for  division 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Encourage  students  to 
talk  about  the  ways  in  which  the  two 
tablets  in  the  display  are  the  same. 
Students  who  do  not  see  the  relation¬ 
ship  might  benefit  from  some  simpler 
examples. 

Example 


7  )  35 

5  X  7  =  35 

USING  THE  BOOK 

Have  students  indicate  which  division 
questions  in  Exercises  1  to  3  have  been 
done  correctly.  Have  students  correct 
the  one  which  has  been  done 
improperly.  [Exercise  2] 

As  students  work  through  the 
remaining  exercises,  encourage  them  to 
develop  a  strategy  to  deal  with  a 
situation  where  the  product  does  not 
equal  the  dividend.  Ask,  “Which  one 
should  I  check  first  —  the  division  or 
multiplication?”  If  the  division  has  no 
remainder  (which  is  true  of  these 
exercises),  it  is  likely  that  an  error  has 
been  made  in  the  multiplication,  so  it 
would  be  wise  to  check  that  first. 

Exercises  6  to  15  represent  a 
sample  of  division  questions  developed 
so  far.  Listed  below  are  the  exercise 
numbers  and  the  question  types. 


Exercise 

Divisor 

Quotient 

6-9 

1 -digit 

2-digit 

10-13 

2-digit 

2-digit 

14-15 

2-digit 

3-digit 

ACTIVITIES 

1.  Some  students  might  benefit  from 
extra  practice  with  multiplication. 
Provide,  or  have  students  create, 
appropriate  drill  wheels. 


2.  Students  who  require  extra 
practice  with  division  could  try  this 
self-checking  challenge. 


The  Checking  Stones 

Professor  R.  K.  Ology  has  discovered  two  stone  tablets. 


38  v; 


v  “16  'if 
••  56  •; 


l-.  :  -  4? 


DIVISION 


We  can  use  multiplication  to  check  division 


MULTIPLICATION 


If  the  product  equals  the  dividend,  the  division  is  correct. 


Exercises 

Tell  which  division  questions  have  been  done  correctly.  #  I  <x«\<l  ^3 


23 

Check: 

36 

Check: 

27 

1 08 

23 

2. 

8 I 272  ^ 

36 

3.  33  [~891 

12 

X  6 

24 

X  8 

66  * 

18 

18 

*  138 

32 

32 

. 

288 

231 

231 

Check: 


27 

X33 


0 


0 


81 

\  81 

* 


891 


Complete  each  division  question.  Check  by  multiplication. 

8 


25 


7  p75 
14 


Check: 

25 
X  7 


TTS 

■  ■■ 


1l 


Q  24  )  432 


24 


■■■ 


Checfa. 

la 

£  8  )  288  Q  5  [265  53 

X24 

8.  6)204  34  9.  9  [558 

- T~Z. 

3%m 

10.  24  [840  35  u  36  )  1620  45 

mm 

12.  21  [987  47  13.  42  )l512  3 

43Z 

14.  26  )  5590  215i5.  31  )  4402  M 

1  44  Checking  division,  no  remainders 


Example 

Work  each  division  question  placing  the 
quotients  in  the  proper  cells.  Add 
horizontally,  vertically,  and  diagonally. 

Is  the  figure  a  magic  square?  What  is 
the  “magic  sum”? 


A  22  )1474 
B  43  )  774 
C  36  )1908 
D  24  7768 
E  32  JT472" 


F  25J1500 
G  28  7T092 
H  39  72886 
I  57  )1425 


A 

B 

c 

[67] 

[18] 

[53] 

D 

E 

F 

[32] 

[46] 

[60] 

G 

H 

I 

[391 

[74] 

[25] 

[Magic  sum  is  138.] 

3.  Have  students  investigate  the 
Unitate  method  for  checking  division. 


Examples 

(a)  38-^11 -►2 

7  7266  -►14  -►(5)  2X1  —  \4+(S 

/  11  - - - 

7  56 

56 
0 


(b)  47 

21  )  987 


/ 


84 

147 

147 


-11 

■24  -►© 


2X3  =(6  ~ 


0 


(a)  Sum  the  digits  of  each  of  the 
divisor,  dividend,  and  quotient  until 
single-digit  numbers  are  produced. 

(b)  Multiply  the  single-digit  number  of 
the  quotient  by  the  single-digit 
number  of  the  divisor  and  sum  the 
digits  of  the  product. 

If  this  number  matches  the  summed 
digits  of  the  dividend,  the  division 
has  been  worked  correctly. 


(c) 
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TV 

The  Weber  Construction  Company 
is  building  a  TV  relay  tower. 

A  truck  delivered  275  pieces  of  steel. 

8  pieces  are  used  for  each  section. 

How  many  sections  can  be  built? 

How  many  pieces  will  be  left  over? 

34  sections. 

3  pieces  left  over. 


Towers 


34  R  3 
8  f 275 
24 


3  (Remainder) 


Exercises 


Complete. 


to  i 


2m  R  ■ 


A  7 )  185 
14 


4-7  I 

■  *  R  ■ 

6  )  283 
24 


4-  tz 


3m  Rmm 


mm 


nr  8 

fff 

■■■ 

T  2 

mm 

Divide.  Find  (a)  the  number  of  tower  sections.  (Quotients) 

(b)  the  number  of  pieces  left  over.  (Remainders) 


• 

5  ) 

456  41 

5. 

7  ) 

320  45  R5 

6. 

8. 

6  J7 94  '32  R2. 

9. 

8  ) 

2516  314  R3- 

10. 

• 

21 

) 152  7*5 

• 

32 

)  285  8*83 

14. 

16. 

24 

)  893  37  R5 

17. 

41 

)  1449  35  RI4- 

18. 

20. 

35 

)  7479  213  KC42i. 

22 

)  7  2  9  2  33/  RIO 

22. 

24. 

21 

)  8509 405  R4  25. 

32 

)  3341  104  RI3 

26. 

6  )  507  84  R2.  7. 

4  )  859  214  R3  u. 

26  )  138  5  R8  15. 
32  r/70  24  R£  19. 
37  )  5670  153^23. 

27  )  8270-305  R8  27. 


4  j  33 1  82  R 3 
3  Jl'387  4-02  R.I 
45  )  375  8  R15 

25  )  1  580  £>3  *5 

26  )  3600  >38  £12- 

43  )  4582  824 
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ACTIVITIES 

1.  Using  an  overhead  projector  spinner 
(or  a  set  of  ten  cards  with  the  numbers 
0  to  9  on  each  card),  play  the  game 
“Greatest  Quotient”.  Have  students 
draw  boxes  or  spaces  appropriate  to  the 
division  you  wish  to  practice. 

□  )  □□□  □□  )  □□□□ 

(a)  Spin  the  spinner  (or  draw  a  card)  to 
produce  a  digit.  Students  place  that 
digit  in  any  one  of  the  boxes  or 
spaces,  keeping  in  mind  that  the 
object  of  the  game  is  to  make  the 
greatest  quotient. 

(b)  Repeat  for  other  digits. 

(c)  Each  student  then  divides  to  find 
his  or  her  quotient.  Students  with 
the  greatest  quotient  win.  (Ignore 


remainders  for  scoring  purposes.) 
Sample  Play.  Digits  spun:  4,  9,  3,  and  5. 

□  )□□□ 

Player  1  Player  2  Player  3 

238  R  1  318  78  R  4 

4J953  3J954  5)394 

Player  2  wins! 

Variations:  (a)  Play  “Least  Quotient” 
where  the  object  of  the  game  is  to  make 
the  least  quotient. 

(b)  Give  bonus  points  to  any  player 
who,  using  the  generated  digits,  makes 
a  division  question  with  no  remainder. 

2.  See  “Hopscotch”  as  described 
in  the  Activity  Reservoir. 


OBJECTIVE 

To  introduce  division  with  1-  and  2-digit 
divisors  where  remainders  occur 

PACING 

Level  A  First  two  exercises  in  each  row 
Level  B  First  two  exercises  in  each  row 
Level  C  First  two  exercises  in  each  row 

RELATED  AIDS 

HMS  — DM35. 

BFA  COMP  LAB  II  —  55,  56. 

BACKGROUND 

All  division  questions  to  this  point  have 
had  no  remainders.  The  emphasis  has 
been  on  developing  competence  and 
confidence  in  students  with  the  division 
algorithm  before  introducing 
remainders. 


SUGGESTIONS 

Initial  Activity  You  may  want  to  begin 
this  lesson  by  providing  simple, 
concrete  examples  of  remainders. 
Counters  and  arrays  would  provide 
suitable  demonstrations. 

Examples 

How  many  sets  of  3  in  14? 


Counters  X ’s 


Four  sets  of  3  with  2  left  over. 

This  leads  to  the  algorithm  form. 
4  R  2 
3  nr 
L2 

2 


USING  THE  BOOK 

Assign  the  first  two  exercises  in  each 
row.  Assign  the  others  if  extra  practice 
is  needed.  Listed  below  are  the  exercises 
matched  to  the  specific  division  type. 


Exercise 

Divisor 

Quotient 

4-7 

1 -digit 

2-digit 

8-11 

1 -digit 

3-digit 

12-15 

2-digit 

1 -digit 

16-19 

2-digit 

2-digit 

20-23 

2-digit 

3-digit 

24-27 

2-digit 

3-digit 
(with  zero) 
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OBJECTIVE 

To  use  the  combined  operations  of 
multiplication  and  addition  as  a 
mechanical  check  for  division  when 
remainders  occur 

PACING 

Level  A  First  two  exercises  in  each  row 
Level  B  First  two  exercises  in  each  row 
Level  C  First  two  exercises  in  each  row 

RELATED  AIDS 

HMS  — DM36. 

BFA  COMP  LAB  II  —  55,  56. 

BFA  PROB.  SOLVING  LAB  11  —  62,  82. 

SUGGESTIONS 

Initial  Activity  For  the  benefit  of  those 
students  who  do  not  see  the  necessity  of 
adding  the  remainder  to  the  product  in 
the  checking  procedure,  you  may  want 
to  demonstrate  using  simpler  examples. 
Examples 

5  R  2  Check 


13  R  1  Check 


Checking  With  Remainders 

Division  with  remainders  can  be  checked  too!! 


Investigate 
these  two  stone 
tablets. 


182  (Product) 

3  Add  the  remainder 

185' 


Exercises 

Complete  each  division.  Check  by  multiplication. 

42  Ri  Check  ___  2»R«  Check. 

7  )  299 
28 


'heck 

2«R  ■ 

42 

X  7 

• 

)113 

■ 

214 

■  ■■ 

■  ■  33 

+  Sr 

■  ■  32. 

8 


32  D  '  a 

■  ■  R  ■■ 


1 Q 

mm 

5  2“?* 

m  ■■■ 


Divide,  Check  by  multiplication. 

}  225  sfc  ri  jtk  6  JT507  84  R 3 


2  i 

X  4 

IT 

ni 

i 


•25 

■  m 


■  ■ 

5  o 


t  Z 

■  ■ 


Chec^ 


Too 

■  ■■ 


0  0  6 

■  ■■ 

i  2 


3  i 


6. 


7  [ 

"254 

3b  Ra 

7. 

5 [241  48  RI 

8  j 

995 

l£4  R 3 

11. 

5  )  527  105  R  2 

27 

) 650  24  R2 

15. 

32  )  2347  73  RU 

8.  6  )  920  153  R2  9.  4)1226  30foR2 
35  [639  <8  R  9  13.  41  )  1  f6  3  28  R 15  • 

16.  22  [3809373  R3  17.  42  [4420  /05RIO  is.  29  }  6795  234  R919  31  )  639l‘  SOb  R5 

Divide  and  check.  Some  have  remainders,  others  do  not. 

20.  5  ["367*  73  R2.  21.  14[882"fc3  22.  47  [2483  52  R3?23.  8  [7264" 3 3 
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USING  THE  BOOK 

Assign  Exercises  1  to  3  for  completion 
first.  When  the  results  have  been 
checked,  assign  the  first  two  questions 
in  each  row  of  the  remaining  exercises. 
Students  requiring  extra  practice  with  a 
particular  type  of  division  question 
could  be  assigned  the  appropriate 
remaining  exercises. 

Listed  below  are  the  exercises 
matched  with  the  particular  division 
type. 


Exercise 

Divisor 

Quotient 

4-7 

1 -digit 

2-digit 

8-11 

1  -digit 

3-digit 

12-15 

2-digit 

2-digit 

16-19 

2-digit 

3-digit 
(with  and 
without 
zeros) 

20-23 

mixed 

2-digit 

ACTIVITIES 

1.  Those  students  who  investigated  the 
Unitate  method  for  checking  division  as 


suggested  in  the  Activities  section  on 
page  144  of  the  teaching  notes  might 
enjoy  further  exploration  of  that 
method  with  remainders. 


7  )  269 

J  21 


38  — *.11  -►2  2X7 
►17  -►©. 


269 
21 

7  59 

_56 

3  R 


2.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
card  pairs  such  as  these. 


5  R2 
5  f27 


◄ - ► 


5 

X  5 

25 

±_2 

27 


38  R  2 

38 

12  J~458 

X  12 

456 

+  2 

458 

Have  the  pupils  help  in  the  preparation 
of  the  cards. 
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1. 


2. 


3. 


4. 


5. 


7. 


Physicists 


Mr.  Wong  needs  360  samples  of  steel  for  an  experiment. 
There  are  1 6  pieces  in  a  carton. 

How  many  full  cartons  are  needed?  22 
How  many  extra  pieces  are  needed?  g 

Ms.  Keer  designs  a  structure  requiring  3356  fasteners. 
The  fasteners  are  available  only  in  packages  of  24. 

How  many  packages  are  required?  / 40 

In  a  test  to  determine  how  well  a  particular  component 
wears,  the  part  was  vibrated  2500  times  in  40  s. 

How  many  vibrations  per  second  was  this?  b2.5 

A  structure  is  made  of  328  identical  components  each 
with  a  mass  of  32  kg. 

What  was  the  total  mass  of  the  structure?  10  4-%  kg 

Mr  Kerbie  heated  an  engine  component  to  235°  C. 

He  then  cooled  it  to  85°  C. 

How  many  degrees  did  the  temperature  drop?  I50°C 


A  wave  in  water  travels  at  1500  cm  in  1  min. 
How  far  does  it  travel  in  8  min?  12  000  c.m 


Light  travels  about  1  800  000  000  km  in  1  min. 
How  far  would  it  travel  in  1  s?  30  000  000  km 
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OBJECTIVE 

To  solve  word  problems  involving  mixed 
operations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

experiment,  structure,  fasteners, 
component,  vibrated,  identical 

SUGGESTIONS 

Initial  Activity  See  the  Career  Aware¬ 
ness  notes  in  the  Chapter  Overview 
(page  132). 

You  may  wish  to  review  Professor 
Q’s  four  questions  (see  page  4)  and/or 
the  problem-solving  technique  you  use 
in  your  class. 

USING  THE  BOOK 

Read  through  all  of  the  word  problems 
together  and  discuss  vocabulary,  the 
various  experiment  situations,  and  units 
of  measure. 

Be  certain  that  the  pupils  are 
familiar  with  the  accepted  answer 
format  that  you  use  in  your  class. 

ACTIVITIES 

1.  See  the  “Choose  the  Correct 
Operation”  idea  in  Activity  1  on  page  4 
of  the  teaching  notes. 

2.  Have  the  students  write  some  of 
their  own  “physicist”  problems.  If  you 
have  not  done  so  already,  see  the  teach¬ 
ing  notes  on  page  26  and  on  pages  90- 
91. 


3.  Students  might  enjoy  conduct¬ 
ing  their  own  experiments  by  measuring, 

recording,  and  graphing  their  results. 

The  results  could  be  presented  to  other 

groups  or  to  the  entire  class. 

Use  “experiment”  models  such  as: 

(a)  number  of  multiplication  (or 
addition,  subtraction,  or  division) 
facts  correctly  completed  in  writing 
in  30  s. 

(b)  number  of  cards  included  in  card- 
house  structure  in  45  s. 

(c)  number  of  paper  clips  picked  up 
using  a  hand-held  magnet  in  one 
attempt. 

(d)  accuracy  in  estimating  various 
masses,  capacities,  lengths  of 
measurable  classroom  objects,  etc. 

(e)  accuracy  in  estimating  time 
segments  (i.e.,  keep  eyes  closed  for 
45  s). 

(f)  number  of  bent-knee  situps 
completed  in  1  min. 

(g)  amount  of  time  sustaining  an  “eyes 
at  bar  level”  flexed-arm  hang. 
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OBJECTIVE 

To  practise  division  with  remainders 
using  a  game  format 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

One  of  the  more  important  aspects  of 
drill  is  that  it  be  purposeful.  Games  can 
provide  an  immediate  purpose  for 
computation  in  an  informal 
atmosphere.  The  variety  of  activities, 
the  immediate  check  on  errors,  the 
reward  for  accuracy,  (and  sometimes 
rewards  for  speed  and  strategy),  and  the 
active  participation  of  everyone  make 
games  an  excellent  setting  for  practice. 

USING  THE  BOOK 

You  may  wish  to  make  larger  copies  of 
the  game  on  pieces  of  Bristol  board.  If 
you  want  to  design  your  own  track, 
please  note  that  all  numbers  used  on 
the  track  are  prime  numbers  between 
11  and  97.  This  ensures  that  a 
remainder  always  occurs.  Consider  the 
following  suggestions: 

(a)  Set  a  time  limit  for  the  game(s)  (20 
to  40  min). 

(b)  Make  sure  students  understand  the 
rules. 

(c)  While  the  player  calculates  the 
remainder,  encourage  his  or  her 
opponents  to  do  the  same  as  a 
check  on  the  player’s  computation. 
This  also  provides  extra  practice. 

(d)  Decide  beforehand  on  an 
appropriate  penalty  for  errors  in 
division  (e.g.,  player  misses  a  turn, 
or  moves  back  one  or  two  spaces, 
etc.). 


148  Activity,  division 
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Play: 

1.  All  players  place  their  markers  in  the 


starting  gate  [17 


2.  First  player  spins  spinner  or  chooses  a  card. 

3.  Player  uses  that  number  as  the 
divisor  for  the  number  on  which  he/she 
is  sitting.  The  remainder  indicates  how 
many  spaces  a  player  may  move. 

E.g.,  Kim  spins  6. 

21 

6  )  17 

Kim  moves  ahead  5  spaces 
(to  space  67). 

4.  Play  continues  for  other  players 
in  turn. 

5.  First  player  to  cross  finish 
line  wins! 


_____ 

■ 
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ACTIVITIES 

1.  Have  students  create  their  own 
board  games.  You  may  want  to  provide 
some  simple  guidelines. 

(a)  Most  board  games  have  either  an 
open  or  closed  track  with  spaces. 

Open 


Closed 


(b)  Movement  along  the  track  is  usually 
dictated  by  a  spinner,  dice,  cards,  or 
the  result  of  correctly  answering 
some  question.  Movement  is  usually 
recorded  by  coloured  markers. 

(c)  To  add  interest  and  suspense, 
penalties  and  rewards  occur  at 
various  places  along  the  track. 

These  are  usually  related  to  the 
theme  of  the  game  (e.g.,  boat  game: 
torn  sail  —  miss  one  turn). 

(d)  Rules  should  be  included  as  well  as 
the  object  of  the  game.  The  winner 
is  usually  the  player(s)  who  first 
achieves  the  objective. 

2.  Some  students  may  wish  to 
bring  to  class  a  favourite  commerical 
game  used  at  home.  These  students 
might  explain  and  play  the  games  with 
classmates. 
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OBJECTIVE 

To  use  division  in  various  number 
activities 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

You  might  want  to  use  the  activities  on 
this  page  as  practice  for  the  division 
algorithm  using  paper  and  pencil.  If 
this  is  the  case,  suggest  to  students  that 
they  try  any  of  the  activities  which 
appeals  to  them.  If  time  permits,  a 
second  activity  could  be  selected. 

Alternatively,  you  may  want  to  use 
the  page  to  stress  the  development  of 
interesting  number  patterns.  In  this 
case,  you  will  probably  want  to  provide 
calculators.  Stress  the  pattern  develop¬ 
ment  over  the  mechanical  calculations. 

Mysterious  9  The  numbers  will 
always  be  divisible  by  9  with  no 
remainders. 

Magic  Remainders  The 
remainders  will  always  be  6.  If 
calculators  are  used,  encourage  students 
to  try  all  prime  numbers  less  than  100. 
Suggest,  too,  that  they  explore  3-digit 
prime  numbers  (e.g.,  113,  119,  and  so 
on). 

Division  Delights  The  final 
answer  will  always  equal  the  original  3- 
digit  number  selected.  Some  students 
may  want  to  know  how  the  “trick” 
works.  Suggest  that  they  multiply  the 
three  divisors  and  investigate  the 
product  (e.g.,  7X11X13  =  1001). 

Any  3-digit  number  multiplied  by  the 
product  of  7,  11,  and  13  (or  1001)  will 
cause  the  digits  to  be  repeated. 

Example 

245  X  1001  =  (245  X  1000)  +  (245  X  1) 
=  245  000  +  245 
=  245  245 


Division  Dazzlers 


1  +  5  +  2  +  1 


MYSTERIOUS  9 

1.  Select  any  digits  whose  sum  is  9 

2.  Write  them  in  any  order.  2511 

3.  Divide  by  9. 

4.  Try  other  digits.  What  did  you  notice?  f\l<>  remainders. 

MAGIC  REMAINDERS 

1.  Select  any  prime  number  greater  than  3. 

5,  7,  11,  13.  17,  19,  23,  29 _ 


2.  Multiply  the  number  by  itself. 


5  X  5  =  25  C 


3.  Add  17. 

4.  Divide  by  1 2. 


25  +  17  =  42 

3  R  6 
12  )  42 


5. 


Try  these  steps  with  other  prime  numbers  in  the  list. 

What  do  you  notice  about  the  remainders? 

The  remainder 6  are  a\a?aijs  b. 

DIVISION  DELIGHTS 

1.  Select  any  3-digit  number.  245. 

2.  Repeat  it.  245  245. 

3.  Divide  by  7.  245  245  -  7  =  35  035. 

4.  Divide  result  by  1 1.  35  035  -  11  =  3185. 

5.  Divide  result  by  13.  3185  -  13  =  ■  . 

6.  What  do  you  notice  about  the  final  answer?Iti's  -the  -Lhre*_- 
Try  these  steps  with  other  3-digit  numbers.  number  ijou  stl 
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Conversely,  the  division  by  the  product 
of  7,  11,  and  13  causes  the  original 
number  to  appear. 

Example 

245  245  -r-  1001  =  245 
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Division  Track  and  Field  Events 


Enter  the  division  events.  Watch  for  remainders! 

(b)  7  4  (c)  7  Jl29  18*3  (d)  3  [EilVj 

(b)  8  n  883  235  R3  (c)  9  )  1926  214  (d)  4  )  1  345  338  R.I 

(b)  4  )  824  2-Ob  (C)  6  n'828"304R4(d)  9  [  1 845  205 
(b)  42  )  351  8R.I5  (c)  35  J  1 75”  5  (d)  56  )  374  6*38 


High  Jump 

1.  (a)  5  f45  3 

60  m  Dash 

2.  (a)  6  )  744  (24 

1 00  m  Hurdles 

3.  (a)  7  [756  108 

Long  Jump 

4.  (a)  23  ri6T  7 


1 00  m  Sprint 

5.  {a)  18  F49T  27*5  (b)  31)1333*43  (c)  26  )  837~ 32  *5  (d)  37  )  925  25 

800  m  Run 

6.  (a)  24)  3264  138  (b)  43  F9249”2ISR4(c)  38  )  6156  lb 2  (d)  54  [9412  174- Rib 


Relay  Race 

7.  (a)  33  [6732  204  (b)  25  [7529  301  R4(c)  19  [7714  408  (d)  47  [9823  209 

Each  correct  answer  is  worth  1  point.  What  is  your  standing  in  each  event? 


White  Ribbon 

1  point 

Bronze  Medal  Silver  Medal  Gold  Medal 

2  points  3  points  4  points  ] 

High  Jump 

1  i 

60  m  Dash 

{  |  \ 

1 00  m  Hurdles 

Ti 

Long  Jump 

-  . 

1 00  m  Sprint 

. 

{  '  I  \ 

800  m  Run 

Relay  Race 

V 

i  T’ 

BRAINTICKLER 

A  worm  is  at  the  bottom  of  a 
6  m  hole.  Every  hour  it  crawls 
up  2  m  and  then  rests  1  h 
While  resting  it  slides  back 
1  m.  How  long  before  it  reaches 
the  top  edge  of  the  hole?;1?  h 
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ACTIVITIES 

1.  You  may  wish  to  prepare  and  distri¬ 
bute  a  graph  as  shown  at  the  bottom  of 
the  pupil  page  so  that  students  can 
more  easily  record  their  results. 

2.  Provide  spinners,  cards,  or  dice 
to  enable  the  pupils  to  generate  their 
own  division  exercises.  You  may  wish  to 
supply  blanks,  as  shown,  to  help  keep 
the  exercises  of  the  right  type. 

□  )□□□ 

Students  can  exchange  them  with  other 
groups  or  classmates. 

3.  Use  the  cards  made  by  students 


in  Activity  2  to  play  “500”.  Two  to  four 
players  create  three  exercises  each  and 
place  them  on  cards  or  pieces  of  paper 
with  enough  room  for  computation. 
Cards  are  well  mixed  and  placed  face 
down  on  a  desk.  Each  player 
selects  three  cards  and  completes  the 
various  calculations.  Players,  then,  add 
their  three  quotients.  The  player  closest 
to  500  wins. 

Variations:  (a)  Play  the  game  with  the 
winner  being  the  player  who’s  total  is 
furthest  from  500. 

(b)  Play  the  original  game.  The  winner, 
though,  is  the  player  whose  total  is 
greatest  (or  least). 


OBJECTIVE 

To  practise  and  review  division  skills 
learned  so  far 

A 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  practice  page  contains  samples  of 
the  various  division  types  introduced  so 
far.  Questions  with  remainders  are 
placed  intermittently  throughout. 


Exercise 

Divisor 

Quotient 

1 

1 -digit 

1-  and 

2- digit 

2 

1 -digit 

3-digit 

3 

1 -digit 

3-digit 
(with  zero) 

4 

2-digit 

1 -digit 

5 

2-digit 

2-digit 

6 

2-digit 

3-digit 

7 

2-digit 

3-digit 
(with  zero) 

This  page  can  be  used  in  a  number 
of  ways: 

(a)  to  provide  extra  practice  in  all  the 
aspects  of  division  skills  learned  so 
far.  In  this  case,  allow  students  at 
least  2  or  3  sittings  to  complete  the 
page.  A  specific  time  limit  is  not 
intended. 

(b)  to  provide  extra  practice  in  some 
aspects  of  division.  In  this  case, 
assign  only  those  sets  which  reflect 
the  skills  you  think  require  more 
practice. 

(c)  to  diagnose  specific  division  skills. 
For  example,  if  a  student  has 
difficulty  with  set  4,  then  review 
with  that  student  the  steps  required 
for  division  with  a  2-digit  divisor. 

(d)  to  indicate  mastery  of  specific 
division  skills.  A  score  of  3  out  of  4 
gives  a  strong  indication  that  a 
student  has  mastered  the  skill 
reflected  in  a  particular  set.  A  score 
of  2  or  less  indicates  a  probable 
need  for  remediation. 

While  some  of  these  uses 
complement  each  other,  it  is  important 
that  you  decide  which  use(s)  you  intend 
to  make  of  the  page  before  assigning  it 
to  students. 
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OBJECTIVE 

To  review  and  maintain  skills  involved 
in  estimating,  converting  from  one 
metric  linear  unit  to  another, 
multiplication,  calculating 
perimeter,  and  adding  and  sub¬ 
tracting  large  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  Optional 

USING  THE  BOOK 

If  the  students  have  difficulty  with  these 
problems,  you  might  provide 
appropriate  remedial  work.  This  chart 
shows  where  each  topic  was  introduced 
in  the  text. 


Exercise 

Page 

1-5,9-10 

110-112,  129 

6,  11 

115 

7-8 

113 

12-13 

94 

16-18 

116 

19,  21 

12 

20-22 

21 

You  may  wish  to  have  each  student 
predict  how  they  will  “shape  up”  (as 
indicated  at  the  bottom  of  the  pupil 
page)  before  they  actually  begin  the 
exercises. 

ACTIVITIES 


Tune  Up 


Estimate  to  the  nearest  centimetre. 


\-M— ...I 


14- 


crn 


2.  The  height  from  the  floor  to  your  shoulder  when  you  are  standing. 

3.  Estimate  to  the  nearest  millimetre.  44  mm 


Copy  and  complete. 

ID  100  1000  1000 

4  1  m  =  ■  dm  5.  1  m  =  ■  cm  6.  1  m  =  ■  mm  7.  1  km  =  ■  m 

1.45  2.5  34  4.b 

8.  1450  m  =  ■  km  9.  250  cm  =  ■  m  10.  340  dm  =  ■  m  11.  46  mm  =  ■  cm 

Mulliply  ibo.obb  Kb  M.  345 

12.  3.1  X  4.2  i3.02.  13.  32.45  X  3.7  14.  12X13X6  15.  2.3  X  4.5  X  6.7 


Calculate  the  perimeter. 


16. 


22.5  cm 


6  4  cm 


17. 


8.2  cm 


22.4  m 


8.4  m 


!.8  m 


7.9  cm 


Calculate. 


19.  53.46  20.  839  056 

+  9.58  +430  026 

'fo ST 04  |  Z&i  082 

How  did  you  measure  up? 

25  -  22  correct  TOP  SHAPE 

21  -  18  correct  Practice? 

17-14  correct  Practice  needed. 

13  or  less  correct  Practice  very  important! 
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1.  Play  “Slalom”  or  “Spider  and  the 
Fly”  as  described  in  the  Activity 
Reservoir. 

2.  Students  might  enjoy  preparing 
“Fact  Folders”  for  themselves  or  for 
exchange  with  classmates.  Make  the 
booklets  as  shown.  Use  different  colours 
of  construction  paper  for  each  booklet. 


Several  pages  with  different 
numbers  on  each  page 
stapled  to  a  stiff  larger  sheet. 


Several  blank 
pages  upon  which 
answers  may  be  calculated. 


Students  carry  out  the  various  computa¬ 
tions.  Encourage  periodic  checking  with 
a  calculator.  Similar  folders  or  one 
modifiable  folder  can  be  used  for  the 
other  operations. 


EXTRA  PRACTICE 

Use  the  numerals  1  to  9  to  make  magic 
triangles.  A  magic  triangle  is  one  in 
which  the  sums  of  the  sides  are  equal. 
Make  5  triangles  in  which: 

(a)  the  sum  of  the  vertices  is  15 

(b)  the  sum  of  a  side  is  20. 

O 

o  o 
o  o 
0000 

Answers 

©  © 

©  ®  ©  © 

©  ©  ©  © 
©©©©  ©®@© 


©  © 

®  ®  ©  © 

©  ©  ©  © 
©®@©  ©@©© 

© 

©  © 

©  © 

©  ©  ©  © 
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Square  Centimetre  and  Square  Metre 


Actual  Size 

1  cm 


1  cm 


1  m 


one  square  centimetre 


Area  is  the  measure  of  surface  space. 


one  square  metre 

i  ™  ’>■ 

1  m 

(drawn  to  scale) 


i  m 


-Scale  • 


4  cm  represents 
1  m. 


Exercises 

What  is  the  area  in  square  centimetres? 


2. 


21  cm2 


8.5  cm1 


3.  Each  square  represents  a  square  metre.  What  is  the  area  of  each? 


r~ 

.  ..  j 

— 

— pj— 

i 

f. 

T 

. :1 . 

-ft 

T 

b) 

. 

1  i  ! 

(si)  22 


m 


(0)3*?  m 


(3)47 


m 


4.  Make  one  square  metre  using  newspaper. 

How  many  students  can  stand  on  one  square  metre? 
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ACTIVITIES 

1.  Provide  students  with  centimetre 
square  paper  (HMS  —  DM46).  Ask 
each  to  draw  a  shape  and  colour  it. 
Calculate  the  area  of  the  coloured  part. 

2.  Provide  a  geo-board  to  each  of 
two  students.  The  first  student  makes  a 
pattern  as  in  Exercise  1.  The  second 
student  calculates  the  area.  If  the 
answer  is  correct,  the  second  student 
makes  a  shape  and  challenges  the  first, 
and  so  on. 

3.  Provide  students  with  grid  paper 
(HMS  —  DM46).  Ask  them  to  make 
their  initials  in  block  letters.  Each  is  to 
calculate  the  area  of  his  or  her  initials. 


EXTRA  PRACTICE 

Using  dot  paper  (HMS  —  DM13),  make 
up  a  series  of  diagrams  similar  to  these. 
Students  are  to  calculate  the  area  of 
each. 


OBJECTIVE 

To  use  square  centimetres  and  square 
metres  as  units  of  area 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

cm2,  m2 

MATERIALS 

paper  for  making  centimetre  and  metre 
squares 

RELATED  AIDS 

HMS  — DM13  and  DM46. 

BACKGROUND 

Two  standard  units  of  area  are  the 
square  centimetre  and  the  square 
metre.  A  square  metre  is  a  unit  of  area 
equivalent  to  a  square  of  1  m  on  each 
side.  The  equivalence  aspect  is 
important:  it  may  be  a  rectangle  2  m  on 
one  side  and  0.5  m  on  the  other. 

SUGGESTIONS 

Initial  Activity  Students  should 
actually  cover  a  surface  with  non¬ 
standard  and  standard  unit  areas 
before  calculating  area.  If  your  class 
seems  insecure  in  this  topic: 

(a)  provide  them  with  nonstandard  unit 
areas  (about  10  cm  or  15  cm  on 
each  side).  Ask  students  to  cover  the 
top  of  their  desks  (or  yours)  to  find 
how  many  units  are  needed  to  cover 
the  area. 

(b)  provide  students  with  1  cm2  units  to 
cover  the  figures  in  the  exercises. 

They  will  need  to  cut  some  in  half 
for  Exercise  2. 

(c)  provide  students  with  1  m2  units  to 
cover  areas  previously  marked  out 
on  the  floor,  in  the  hall,  or  on  the 
chalkboard  (using  tape).  It  may  be 
necessary  to  cut  some  to  fit,  but 
keep  track  of  how  many  are  cut. 

USING  THE  BOOK 

Discuss  the  display  at  the  top  of  the 
pupil  page  and  emphasize  the  names  of 
the  two  units  along  with  their  symbols. 
Emphasize  that  we  use  a  numeral  and  a 
symbol,  i.e.,  2  m2  and  not  “2  square 
metres”  or  ‘‘two  m2”.  We  can  also  use 
all  words,  i.e.,  ‘‘two  square  metres”. 
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OBJECTIVE 

To  use  a  square  kilometre  as  a  unit  of  area 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

approximation 

RELATED  AIDS 

HMS  — DM46. 

BACKGROUND 

Exercises  1  to  3  provide  a  way  to 
estimate  the  area  of  a  shape  that  does 
not  conform  to  the  square  grid.  This 
method  will  be  used  later  when  dealing 
with  the  area  of  a  circle. 

SUGGESTIONS 

Initial  Activity  On  the  overhead  pro¬ 
jector  show  that  we  can  find  areas  by 
counting  and  adding  half  units  and  half 
of  two  units  (which  is  one  unit). 

Example 


0.5  unit  shaded  1  unit  shaded 


Square  Kilometres 


Bill  had  this  map  of  Deep  Lake.  Each  square  represents  a  square  kilometre. 


Exercises 

Count  the  number  of  squares  totally  within  the  lake.  35 

I  Count  the  number  of  squares  in  or  touching  the  lake 

An  approximation  for  the  area  of  the  lake  is  between  the 
two  answers  in  Exercises  1  and  2. 

What  is  the  approximate  area  of  Deep  Lake?  52.  Kmz 


4.  Count  the  squares  and  half  squares  to  get 
the  area  of  the  park.  11.5  km2 


Each  square  stands  for  one  square  kilometre. 


Find  the  area  in  square  units 


2.  square  u.fM'ts  2.5  square  ui\iJ 
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USING  THE  BOOK 

Discuss  and  do  Exercises  1  to  3  orally. 
Use  the  overhead  projector  to  show 
Exercise  1  in  yellow  and  Exercise  2  in 
blue.  The  area  in  Exercise  3  is  between 
the  values  found  in  Exercise  1  and 
Exercise  2. 

Assign  Exercises  4  to  7.  Draw 
attention  to  the  scale  used  in  Exercise  4. 


ACTIVITIES 

1.  Provide  students  with  square  grid 
paper  (HMS  —  DM46).  Each  student 
draws  a  pattern.  Students  exchange 
patterns  and  each  calculates  the  area  of 
a  pattern. 

2.  Provide  students  with  a  4  X  4 
square  grid  and  this  challenge.  Colour 
the  grid  with  red,  blue,  and  yellow 
squares.  There  are  three  times  as  many 
blue  as  yellow;  four  times  as  many  red 
as  yellow.  How  many  squares  will  there 
be  of  each  colour?  [6  blue,  8  red, 

2  yellow] 

EXTRA  PRACTICE 

Prepare  for  each  student  a  duplicate 
sheet  of  irregular  shapes  drawn  on  grid 


paper  (HMS  —  DM46).  Students  are  to 
calculate  the  approximate  area  by  the 
method  illustrated  by  Exercises  1,  2, 
and  3. 
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Area  of  a  Rectangle 


We  can  find  the  area  of  a  rectangle  in  two  ways. 
Counting 


Multiplying 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2  units 


Area  is  1 0  square  units. 


Area  of  a  rectangle  =  length  X  width 
A  =  I  X  w 


5  units 

5  squares  in  1  row. 

(5  X  2)  squares  in  2  rows. 
10  square  units. 


1 1  / 

' 

■■■■ 


Exercises 


(a)  How  many  squares  in  1  row?  5 

(b)  How  many  rows?  3 

(c)  What  is  5  X  3?  15 

(d)  What  is  the  area  of  the  rectangle? 

15  square,  amts 

Find  the  area  of  each  rectangle. 


5  cm 


7  cm 


1 0  cm 

Area  =  ■  cm2 

so 


5b  cm2 


8  cm 


8  cm 


5.  In  the  formula  A  =  /  X  w.  what  does  each  letter  represent? 
Find  the  area  of  each  rectangle. 

6. 


l2cm 

Area  =  length  Xvuiath 


4  cm 


28  cm2 


4  5  cm 


*8. 


2.3  cm 


7  cm 


6  cm  27  C.m 


8  8  cm  2o.24  cm1' 


Area  of  a  rectangle  using  formula  1  55 


OBJECTIVE 

To  find  the  area  of  a  rectangle  using 
a  formula 

PACING 

Level  A  1  -8 
Level  B  1-8 
Level  C  1,2,  5-8 

MATERIALS 

large  demonstration  cardboard 
rectangle,  cardboard  squares 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  122, 
126. 

BACKGROUND 

These  exercises  build  towards  the 
formal  formula  for  calculating  the  area 
of  a  rectangle. 

Area  =  number  of  squares  in  1  row  X 
number  of  rows 
Area  =  length  X  width 
A  =lXw 

SUGGESTIONS 

Initial  Activity  Prepare  a  large 
rectangle  and  1  row  of  squares  which 
will  fit  along  one  edge.  Then  elicit  the 
number  of  square  units  in  1  row.  Place 
more  squares  along  an  adjacent  edge. 
Ask  how  many  rows  there  are,  and 
eventually,  how  many  squares  there  are 
altogether  (see  Exercise  2).  Then  elicit 
the  generalization.  If  necessary,  cover 
the  whole  rectangle  with  squares  to 
fully  establish  the  concept  of  area. 


USING  THE  BOOK 

Discuss  the  pupil  display  emphasizing 
the  meaning  of  area  —  the  number  of 
units  of  area  needed  to  cover  the  space. 

Then  elicit  that  the  short  way  to 
calculate  the  number  of  square  units  is: 
number  of  units  in  1  row  X  number  of 
rows. 

Do  Exercises  1,  2,  and  5  orally. 
Assign  Exercises  3,  4,  6,  7,  and  8. 
Encourage  students  to  do  these  by 
multiplying  the  number  of  centimetres 
in  one  row  by  the  number  of  rows  to 
find  the  total  area. 


ACTIVITIES 

1.  Provide  students  with  unit  squares 
suitable  for  covering  the  teacher’s  desk 
or  a  table  in  the  room.  Have  students 
arrange  them  as  illustrated  in  Exercise 
2  and  calculate  the  area.  Repeat  for 
other  rectangles. 


2.  See  the  “Fact  Folder”  idea  as 
discussed  in  Activity  2,  page  152,  of  the 
teaching  notes.  Place  lengths  on  one  set 
of  pages  and  widths  on  the  other.  These 
booklets  can  be  used  for  both  area  and 
perimeter. 
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OBJECTIVES 

To  draw  a  diagonal  of  a  rectangle  to 
form  a  right  triangle 
To  find  area  of  a  right  triangle 
To  practise  multiplication  of  3  factors 

PACING 

Level  A  1-4,  Tune  Up 
Level  B  1-4,  Tune  Up 
Level  C  1,  2,  4,  5;  Tune  Up  — 
optional 

VOCABULARY 

diagonal 

MATERIALS 

graph  paper 

RELATED  AIDS 

HMS  — DM46. 

BFA  PROB.  SOLVING  LAB  11  —  122, 
126. 

BACKGROUND 

Multiplication  of  three  numbers  is 
necessary  for  the  work  on  volume  in  the 
next  section  (page  159).  Encourage  good 
procedures  in  written  work,  i.e., 

17  X  10  X  12  =  170  X  12  =  2040. 


Area  of  a  Right  Triangle 


Diagonal 


Right  angle 


Right  triangle 


Rectangle 

The  diagonal  produces 
two  right  triangles. 


Exercises 

•  <a> 
(b) 


2. 


3. 


What  Is  the  area  of  the  square?  lb  cm2 
A  diagonal  is  drawn  in  the  square. 

What  new  shapes  are  formed?  2.  -triangles 

(c)  Trace  the  coloured  triangle. 

Cut  it  out. 

Is  it  the  same  size  as  the  white  triangle?  Yes 

(d)  Is  the  area  of  each  right  triangle 
half  the  area  of  the  square?  Yes 

(e)  What  is  the  area  of  the  right  triangle?  8  cm2 

(a)  What  is  the  area  of  the  rectangle?  12  tm1 

(b)  Is  the  area  of  the  coloured  triangle 
the  same  as  the  white  triangle?  Yes 

(c)  Is  the  area  of  each  right  triangle 
half  the  area  of  the  rectangle?  Yes 

(d)  What  is  the  area  of  the  coloured  right  triangle? 

What  is  the  area  of  each  rectangle?  (a)  32  cox'1  (t9  3b  cm2  (c.)  60  cm2 

What  is  the  area  of  each  coloured  triangle?  (a)  llo  cm1  (b)  18  ur?  ( c )  30cm2- 

(a)  - 1  (b)  ^ .  1  <c) 


4  cm 


6  cm 


2  cm 


4  cm 


SUGGESTIONS 

Initial  Activity  Have  the  students  draw 
rectangles  on  graph  paper  and  cut  them  156  Area  of  right  triangle 
out.  Then  have  the  students  draw  a 
diagonal  in  each,  cut  along  the 
diagonal,  and  compare  the  two  parts. 

Ask  whether  the  two  parts  are 
congruent,  that  is,  whether  they  are  of 
the  same  size.  Then  elicit  that  one 
triangle  has  half  the  area  of  the 
rectangle. 


6  cm 


8  cm 


6  cm 


1 0  cm 


6  cm 


USING  THE  BOOK 

Have  the  students  work  through 
Exercise  1  as  you  direct  them. 
Encourage  the  students  to  verbalize 
these  generalizations:  (a)  the  diagonal 
divides  the  rectangle  into  two  congruent 
triangles,  (b)  the  area  of  the  triangle  is 
one  half  the  area  of  the  rectangle. 

Do  Exercises  2  and  3  orally.  Assign 
Exercise  4  (and  Exercise  5  where 
appropriate).  Assign  the  Tune  Up. 
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2.  (Level  C)  Find  the  area  of  each. 


4.  Find  the  area  of  each  rectangle.  Then  find  the  area  of  each  coloured  triangle. 


(a) 


4  cm 


(b) 


3  cm 


(C) 


10  cm  40  Crn1 
20  cm1 


8cm  24  cm1 
I 2.  cm2 


6  m 


(d) 


2  ml 


12  m  24  m2 
1 2  m1 


(g) 

10  cm 

140  cm1 

10  cm2 


14  cm 


8  cm 


54  cm1 
2.1  cm1 


(i) 


12  cm 

144  cm1 
72.  cmx 


14  cm 


12  cm 


4  cm 


-$C5.  Find  the  area  of  each  right  triangle. 


(a) 


4  cm 


20  cm1 


(b) 


10  cm 


<c)  4g  on2 


6  m 


3b  c.m2 
I  8  c.vr\x 


1  cm 

8  c-m1 
4  cm1 


5b  cm1 
28  cm1 


.  cm 


12  cm 


Tune  Up 


Multiply. 

1.  2X3X4  24- 

2. 

3X4X5  fcO 

3. 

2  X  4  X  3  24- 

4.  4X5X6  120 

5. 

3  X  1  X  2  b 

6. 

4  X  5  X  2  40 

7.  5X12X16  4t>0 

8. 

8  X  22  X  16  281b 

9. 

27  X  13  X  2  702 

10.  28  X  45  X  12  15  '20 

11. 

27  X  30  X  42  34  02 0 

12. 

44  X  45  X  56  1 10  880 

Area  of  right  triangle,  practice  157 


ACTIVITIES 

1.  Have  a  group  prepare  a  bulletin- 
board  display  to  show  that  the  area  of  a 
triangle  is  half  that  of  a  related 
rectangle.  Students  may  use  graph 
paper. 

2.  Provide  students  with  various¬ 
sized  rectangles  cut  from  1  cm  grid 
paper  (HMS  —  DM46).  Have  them 
show  at  least  three  ways  of  colouring 
one  half  of  the  area. 

Examples 


s 


\ 


I 


Every  other  square 
is  coloured. 


3.  Ask  the  pupils  to  help  prepare 
cards  to  play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
cards  such  as: 


EXTRA  PRACTICE 

1.  (Levels  A  and  B)  Find  the  area  of 
each  shaded  region. 

10  m 

(a)  -  (b)  4jn 


6  m 


(c)  8  cm  (d) 

1 3  cm 


4  m 

12  cm 


18  cm 
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OBJECTIVE 

To  solve  multi-step  problems 
involving  area 

PACING 

Level  A  1-7 
Level B  1-8 
Level C  1-5,  7-9 

RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  II  —  1 22, 
126. 

CALC.  W/BK  — 29. 

SUGGESTIONS 

Initial  Activity  Discuss  redecorating  a 
student’s  room.  Why  might  it  be 
necessary?  Why  might  a  student  want 
the  room  redecorated?  How  would  the 
room  be  redecorated?  etc. 

USING  THE  BOOK 

Illustrate  the  procedures  to  be  followed 
by  referring  to  the  pupil  display  for 
Wall  No.  1.  When  you  feel  the  students 
know  what  to  do,  assign  Exercises  1  to  3. 

Since  Exercise  4  requires  data  from 
the  pupil  display  and  from  Exercises  1 
to  3,  it  is  best  to  correct  Exercises  1  to 
3  before  assigning  Exercise  4. 

Exercise  5  requires  the  answer 
from  Exercise  4.  Exercise  6  requires  the 
student  to  realize  that  the  room  is 
3  m  X  4  m. 

Exercise  8  requires  the  answer 
from  Exercise  7. 

Since  Exercises  4,  5,  6,  and  8  are 
questions  with  insufficient  data,  this  is 
an  opportunity  to  discuss  what  is 
needed  to  get  an  answer.  These 
questions  may  be  done  orally  in  groups 
or  discussed  thoroughly  if  students 
experience  difficulty. 


Redecorating  Margo’s  Room 


Margo  and  her  dad 
redecorated  her  room.  (° 

They  wallpapered  and  painted. 

Wall  No.  1  Area  of  wall  =  3  X  2.5 
Area  of  window  =  1.5  X 
Area  to  be  wallpapered 


3  m 


7.5 

1.5 
6  m; 


2.5  m 


2  m 


4  m 


Exercises 

1.  Wall  No.  2  is  2  m  high  and  4  m  long 
How  many  square  metres  of  wallpaper  are 
needed  for  this  wall?  8  <nz 

2.  Wall  No.  3  is  to  be  painted. 

How  many  square  metres  are  to  be  painted?  8 

o 

3.  Wall  No.  4  is  to  be  wallpapered.  25m 

How  many  square  metres  of  wallpaper  are  needed?  5.5  m1 

4.  What  is  the  total  amount  of  wallpaper  needed 
for  Margo’s  room?  If  5  m1 


1  m 

Door 

2  m 

Wail 
No  3 


4  m 


2.5  m 


5.  Wallpaper  costs  $1 .1  5  for  1  m2 
What  is  the  cost  of  the  wallpaper?  $22.43 

6.  One  square  metre  of  rug  costs  $16.95. 

How  much  will  a  rug  cost  to  cover  the  floor?  $203.40 

7.  The  ceiling  of  the  room  is  painted  white. 

How  much  white  paint  is  needed?  1  L 

8.  What  is  the  cost  of  the  paint  for  the  ceiling?  $4.fc>0 

^c9.  What  is  the  cost  of  painting  Wall  No.  3?  $4.fcO 

io.  The  floor  of  the  room  is  a  rectangle. 

What  is  the  area  of  the  floor? 


Window 

X 

2  m 

Wali 
Nc  4 


1  m 


3  m 


3  m 


1  L  of  paint 
covers  1 2  m?. 


Paint  costs 
S4.60  for  1  L. 


4  m 
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ACTIVITIES 


1.  Have  the  students  calculate  the  cost 
of  redecorating  their  classroom.  Use  the 
newspaper  or  a  catalogue  to  obtain 
prices.  Consider  the  cost  of  materials 
and  labour. 

2.  Have  the  students  determine 
how  much  paint  is  needed  to  repaint 
the  exterior  of  a  building  (e.g.,  the 
school). 

3.  Provide  a  challenge  card  such 
as  this. 

Example 

Use  the  prices  shown  to  calculate  the 
cost  of  redecorating  a  room  2.9  m  X 
3.6  m  with  walls  2.4  m  high.  There  is 
one  window  2.4  m  X  0.9  m  and  one 
door  1.9  m  X  0.8  m.  One  large  wall 
with  the  window  is  to  be  wallpapered. 
The  rest  is  to  be  painted. 

Provide  suitable  prices  from  a  local 
price  catalogue. 
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OBJECTIVE 

To  find  volume  by  counting 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

a  number  of  unit  blocks 

RELATED  AIDS 

CALC.  W/BK  — 29. 

SUGGESTIONS 

Initial  Activity  On  your  desk  or  where 
students  can  see  clearly,  construct  a 
solid  using  blocks  as  in  Exercises  1  and 
3.  Ask  a  student  what  the  volume  of 
each  is.  Discuss  how  the  answer  is 
obtained. 

Then  construct  a  rectangular  solid. 
Ask  such  questions  as:  “How  many 
blocks  in  one  layer?”  “How  many 
layers?”  “How  many  blocks 
altogether?” 

USING  THE  BOOK 

Having  done  the  Initial  Activity,  the 
students  will  be  prepared  to  do  the 
exercises. 

Watch  when  the  students  get  to 
Exercise  5.  The  students  might  go 
directly  to  6  X  2  X  3  not  realizing  what 
they  are  doing  (except  getting  the 
correct  answer).  Emphasize  that  6X2 
is  the  number  of  cubes  in  one  layer. 
Multiplication  by  3  is  to  determine  the 
number  in  3  layers. 


ACTIVITIES 

1.  Make  up  a  set  of  flash  cards  to 
practise  multiplication  of  three 
numbers.  Products  such  as  these  can  be 
done  mentally. 

(a)  3  X  4  X  5  (b)  7  X  8  X  10 

(c)  5  X  2  X  9 

Products  such  as  these  will  require 
paper  and  pencil  for  most  students. 

(d)  7  X  8  X  9  (e)  6  X  4  X  8 
(03X7X12 

2.  Have  the  students  work  in  pairs 
using  blocks.  Student  A  builds  a  shape 


and  Student  B  has  to  calculate  the 
number  of  blocks  in  the  shape  without 
taking  it  apart.  Students  then  change 
roles. 

3.  Prepare  three  decks  of  cards, 
each  containing  cards  numbered  from  1 
to  15.  Shuffle  each  deck  and  place 
them  face  down  on  a  desk.  Two  to  five 
players  select  one  card  from  the  top  of 
each  deck  and  multiply  them  together. 
The  player  with  the  greatest  correct 
product  wins  the  round.  The  first  player 
to  win  three  rounds  wins  the  game. 
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OBJECTIVES 

To  calculate  the  volume  of  a  rectangular 
prism  using  a  formula 
To  use  cubic  centimetres  and  cubic  metres 

PACING 

Level  A  1-15,20-22 
Level  B  1-15,20-22 
Level  C  1,2,6-11,14-23 

VOCABULARY 

cubic  centimetre  (cm3),  cubic  metre  (m3) 

MATERIALS 

cubic  centimetres,  cubic  metres 

RELATED  AIDS 

HMS  —  DM38  and  DM39. 

BFA  PROB.  SOLVING  LAB  II  —  123. 

BACKGROUND 

Volume  is  measured  in  cubic  units. 
Therefore,  volume  must  always  be 
recorded  as  a  number  and  a  cubic  unit 
and  not  just  a  number.  At  times  when 
the  linear  unit  is  not  defined,  we  may 

just  say  “ _ cubic  units”.  If  the 

centimetre  is  the  linear  unit,  then  the 
volume  unit  would  be  “cubic 
centimetres”. 

SUGGESTIONS 

Initial  Activity  Introduce  the  cubic 
centimetre  and  cubic  metre.  Discuss  the 
size  of  each.  Make  several  rectangular 
prisms  by  stacking  cubic  centimetres. 
Emphasize  the  volume  as  developed  on 
the  previous  page.  Make  a  cubic  metre 
skeleton  model  using  newspapers  rolled 
into  metre-long  rods  and  reinforced  at 
the  corners  with  bent  wire. 


Volume  of  Rectangular  Prisms 

Two  common  units  of  volume  are: 

The  cubic  centimetre  (cm3  ) 


The  cubic  metre  (m3  ) 


1  cm 


1  cm 
1  cm 


length  —  1  cm 
width  — ■  1  cm 
height  —  1  cm 


Volume 


5  cm 

1  layer  of  cubic  centimetres  =  5X2 
3  layers  of  cubic  centimetres  =5X2X3 
The  volume  of  this  prism  is  30  cm3. 


1  m 


-Scale - 


3  cm  represents 
1  m. 


The  volume  of  a  rectangular  prism  is  the  product  of  the  length,  width,  and  height, 

V  =  /  X  w  X  h 


Exercises 

Find  the  volume  of  the  rectangular  prism. 


6  cm 


4  cm 

3  cm 


>  Think  J Number  of  cubic  centimetres  in  1  layer. 
Write:  6X3 

Number  of  cubic  centimetres  In  4  layers 
Write  6X3X4 
Write:  Volume  =  ■  72.  cm^ 


Find  the  volume  in  each  rectangular  prism. 

3. 


4  cm 


24  cm3 


3  cm 


2  cm 


4. 


3  m 


12  rn1 


6  cm 


3  cm 

4cm  72  cm3 


4  m 


160  Volume  of  rectangular  prism  using  formula 


160 


! 


7  cm 


6  cm 


8  cm 

34b  am® 


25  cm 

7500  am3 


Find  the  volume  of  each  rectangular  prism. 
Length  Width  Height 


Length 


Solve  these  problems. 

John  put  cubes  in  a  box 
He  put  6  along  the  length.  4  along 
the  width,  and  5  along  the  height. 
How  many  cubes  can  he  put  in  the 
box  altogether?  120 


21. 


Martin’s  backpack  is 
0.4  m  X  0.3  m  X  1  m. 

Martin  has  0.25  m3  of  gear. 

Can  he  get  all  his  gear  in  the  pack?  No 


1  m 


0.4  m 


0.3  m 


10  cm 


80  cm 

72  ooo  cm3 


Width 


Height 


• 

1 0  cm 

3  cm  180  cm3  6  cm 

9. 

1 1  m 

5  m  385  m3  7  m 

10. 

8  m 

6  m  192:  m3  4  m 

11. 

9  cm 

4  cm  108  cm3  3  cm 

12. 

5  cm 

5  cm  250  cm3 10  cm 

13. 

6  cm 

1  cm  bO  cm3  10  cm 

14. 

9  cm 

4.5  cm405  cm3  1 0  cm 

15. 

2.2  cm 

4  cm  88  cm3  10  cm 

*16. 

35  cm 

15  cmb300cWl2  cm 

*17. 

38  cm 

27  cm  I9  4-9W19  cm 

*18. 

4.5  m 

2.8  m  I7.M-  tn3  1 .4  m 

*19. 

8.5  m 

4.7  m9/.gg5m32.3  m 

22. 


The  box  on  a  small  truck  is  1 .5  m  wide,  2  m  long,  and  1 .3  m  high. 
How  many  cubic  metres  does  the  box  hold?  3.9  m3 


23.  A  construction  foreman  orders  10  cm3  of  gravel. 

Can  a  truck  with  a  box  1 .4  m  X  2.2  m  X  3.1  m  deliver  it  as  one  load?  Yes 


Volume  of  rectangular  prism  using  formula  1  61 


USING  THE  BOOK 

Review:  volume  =  number  of  cubes 

in  1  layer  X 
number  of  layers 
number  of  cubes  =  number  of  cubes 
in  1  layer  in  1  row  X 

number  of  rows 
=  length  X  width. 

It  is  recommended  you  do  not 
proceed  directly  to  V  =  i  X  w  X  h 
with  all  students  but  that  you  leave  this 
to  Grade  6.  Some  students  will  realize 
the  formula  and  how  to  use  it,  which  is 
fine,  but  do  not  force  this  until  the 
students  are  ready  and  understand  it. 

Do  Exercises  1,  2,  8,  and  20  orally 
and  then  assign  the  balance. 

ACTIVITIES 

1.  Use  the  digits  1  to  9  to  make  these 
magic  triangles.  A  magic  triangle  is  one 
in  which  the  sums  of  the  sides  are 
equal. 

(a)  Make  two  different  triangles  with  24 
as  the  sum  of  the  vertices  and  23  as  the 
sum  of  the  sides.  (Answers  are  given.) 


© 

© 

©  © 

©  © 

©  © 

©  © 

© 

© 

@ 

© 

O 

© 

© 

© 

(b)  Make  four  different  triangles  with 
18  as  the  sum  of  the  vertices  and  21  as 
the  sum  of  the  sides.  (Answers  are 
given.) 


®  ® 

©  ©  ©  © 

©  ©  ©  © 
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©  © 
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2.  See  the  activities  listed  on  page 
159  of  the  teaching  notes. 

3.  See  “Quad-Row”  as  described 
in  the  Activity  Reservoir. 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  —  DM40. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
132). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Master  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1 

A 

136-143, 145 

2 

B 

144,  146 

3 

C 

153,  155,  156 

4 

D 

159,  160 

5 

E 

145, 158 

Chapter  Test 

1.  Divide.  Some  have  remainders. 

(a)  24  j  168  7  jb)  32  j~1 97  6  *5  (c)  28  )  452  lb  ^  (d)  211567  27 

(e)  45  J"5895  (f)  6  }  1218  203  (g)  7  )  2  Tl  6  2>°*R2{h)  36  f7425  £ofc>  R4 

2.  Show  how  you  would  check  these  division  questions 


_ 26 

(a)  52  5  !  352 


Zb 
y  5a 
sa 

130 

3.  What  is  the  area  0?  i3s  l 
(a)  this  shape?  8  cm1 


8  R  15 
(b)  27  [231 


8 

X27 

5b 

lb 

IFF 

T-tsfr 


(b)  this  rectangle?  80.4 m1  (Cj  the  shaded  triangle?2  1 

4 Z  m 


6  m 


1  4  m 


13  4m 


6  m 


4.  What  is  the  volume? 


(b) 


10  cm 


25  cm 


3000  cm3 


(a)  This  wail  is  to  be  wallpapered. 

How  many  square  metres  of  wallpaper 
are  needed?  ,0-5 

(b)  Brent  has  1 53  maple  seedlings. 

He  packs  24  in  each  crate. 

How  many  crates  can  he  pack?  k 
How  many  seedlings  left  over?  ^ 


2.5  m 


^12 

cm 

5  m 

1  m 

Door 

2  rrt 

2  5m 


1  62  Chapler  5  test 
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Cumulative 

Review 

i.  Add. 

2.  Subtract. 

(a)  314 

(b) 

280.72 

(a)  602 

(b) 

425.03 

80 

+  364.19 

-247 

-209.76 

+  258 

644. q  I 

365 

215.2.7 

. b52 

3.  Multiply 

4.  Divide.  29 

l~l  2 

(a)  83 

(b) 

14.9 

(a)  6  JT74 

(b) 

23  ) 3956 

X24 

X0.13 

—TTTZ 

77T31 

5.  Write  the  value  of  each  underlined  digit 

9 thousands  fc  millions  6hun<lreds 

(a)  29  048  8  ones  (b)  6  521  473  (c)  514  37  7  hundredths 

2" -ten  thousands 

6.  Round  to  the  nearest  hundredth. 

(a)  75.12  75.1 2.  (b)  8  059  8.0b  (c)  12.136  12.14 


7.  Use  a  ruler  to  find  the  measure  of:  8.  Name  the  matching  vertices  of 

(a)  the  radius:  (b)  the  diameter.  this  pair  of  congruent  figures.  A  — - )  L 
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OBJECTIVE 

To  review  and  test  selected  concepts  and 
skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review  purposes. 
Students  should  check  their  work, 
correct  any  errors,  and  review  the  pages 
that  contain  any  problems  of  the  type 
they  missed.  Some  students  can  do  this 
on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page  Number 

1(a) 

7 

1(b),  2(b) 

12 

2(a) 

3 

3(a) 

85 

3(b) 

95 

4(a) 

105 

4(b) 

141 

5 

25 

6 

28 

7 

42 

8 

54 

9 

129 
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CHAPTER  6  OVERVIEW 


This  chapter  formalizes  some  of  the  relations  that  have 
been  used  in  previous  work.  Students  are  to  solve 
equations  and  inequations  as  well  as  to  graph  the 
solutions  of  each.  Graphs  are  reviewed  and  developed 
further.  The  ordered  pair  is  used  to  locate  points  on  a 
coordinate  plane. 

OBJECTIVES 

A  To  solve  equations  and  inequations 
B  To  graph  solutions  of  equations  and  inequations  on 
number  lines 

C  To  interpret  and  to  draw  pictographs,  bar  graphs, 
and  broken  line  graphs 

D  To  make  a  table  of  values  given  a  rule  for  a  relation 
E  To  locate  a  point  in  the  coordinate  plane  given  an 
ordered  pair 

F  To  name  the  ordered  pair  for  a  point  in  the 
coordinate  plane 

G  To  write  equations  to  solve  word  problems 

BACKGROUND 

Exploring  simple  relations  not  only  develops  the  idea 
of  relationships  among  numbers,  but  it  also  reinforces 
computational  skills.  Relationships  among  numbers  are 
the  basis  of  all  mathematics.  Puzzles,  patterns,  and 
games  all  help  to  build  these  relationships. 

Graphs  show  information  and  numerical  facts  so 
that  these  facts  can  be  more  easily  grasped  and  under¬ 


stood.  Graphs  convey  messages.  It  is  these  messages  we 
want  students  to  grasp.  Also,  students  are  themselves 
to  acquire  the  skill  to  convey  messages  in  graphs. 
Graphing  by  means  of  ordered  pairs  on  the  coordinate 
plane  is  one  way  to  illustrate  relations  among  numbers. 

Learning  to  solve  problems  by  using  equations  is  a 
step  towards  formalizing  the  students’  thought 
processes.  Care  and  time  should  be  taken  to  develop 
this  difficult  process  that  is  based  on  number  relations. 

MATERIALS 

whole  number  lines  duplicated  construction  paper 

graph  paper  atlases 

CAREER  AWARENESS 

Car  Rental  Manager  [183] 

The  manager  of  a  car  rental  agency  must  satisfy 
customers  by  providing  them  with  cars  that  both  suit 
their  needs  and  operate  properly.  Hence,  the  manager 
keeps  records  upon  which  to  base  any  new  puchases 
for,  and  any  sales  from,  the  manager’s  fleet  of  cars. 

There  are  periods  of  time  when  there  are  few 
customers  and  times  when  business  is  very  heavy. 
During  slack  times,  the  manager  keeps  the  agency 
records  up  to  date  and  sees  that  the  cars  are  cleaned 
and  serviced.  The  manager  also  arranges  to  have 
additional  staff  on  hand  to  accommodate  high-demand 
periods. 
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Equations 

A  number  sentence  with  an  equals  sign  (  =  )  is  an  equation. 


Equations: 

3+4=7 


•» :: 


I 


6-4  =  2  2X4  =  8 

Solve  by  finding  the  missing  numbers  in  these  equations. 

3  +  ■  =  9  6  -  A  =  1  2  X  N  =  10 

Solutions:  ■  =  6  A  =  5  N  =  5 


9^3  =  3 


Exercises 

Find  and  write  the  missing  number. 


I  What  number  must 

• 

=  A  =  4 

•*  What  number  do  ) 

(be  added  to  5  to  get  7?  \ 

8 

-h  A=  4 

A  =  ? 

1  divide  into  8  J 
N.  to  get  4?  ) 

The  missing  number  is  ?.  2 


6.  N  -  6  =  8 
N  =  ? 


.  ia? 

14 

get  8? 

Solve 

A  10  +  ■  =  14 

10.  7  -  f  =  4 

8. 

4 

12  +  N  =  16 

4 

9. 

1 

9  +  A  =  10 

2. 

11. 

0 

II 

■ 

1 

"it 

12. 

8  -  M  =  6 

a 

13.  6  X  ■  =  18 

14. 

3 

5  X  S  =  15 

15. 

.4 

3  X  A  =  12 

II 

■1- 

0 

to 

17. 

b 

12  -  A  =  2 

18. 

8 

8  -t-  B  =  1 
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ACTIVITIES 

1.  Students  have  difficulty  with  these 
exercises  if  they  do  not  know  the  basic 
facts. 

Play  “What’s  My  Rule?”.  On  an 
overhead  projector  or  on  the 
chalkboard,  write  a  number  that  a 
student  gives  you  (e.g.,  3).  (Initially, 
keep  the  numbers  small  —  0  to  10.)  You 
then  say,  “I  get  and  write  it  this 
way. 

A  second  student  gives  you  another 
number  (e.g.,  5),  and  you  perform  the 
same  operation.  Repeat  “I  get  and 
write  it  under  the  first. 

3—^7 

5—^9 

Ask  “What’s  My  Rule?”  This  continues 
until  the  students  can  give  you  a  rule  or 
can  tell  you  what’s  happening. 

2.  Play  the  “Inequations  Game”. 
Provide  each  student  with  a  sheet  with 
one  of  these  patterns  repeated. 

(Different  patterns  are  for  different 
ability  levels.) 

(a) 

<r 


(b) 

(c) 

(d) 

(e) 


Two  students  play  by  taking  turns 
rolling  a  die  and  entering  the  number 
in  one  of  the  squares.  The  die  is  rolled 
until  all  squares  are  filled.  If  the 
inequation  is  true,  score  1  point;  if  not, 
score  0.  Play  continues  until  one  player 
scores  five  points. 

3.  Have  the  students  help  prepare 
missing  addends,  subtrahends,  factors, 
divisors,  etc.  on  “Poke  a  Hole”  cards. 
The  cards  should  be  no  wider  than 
4.5  cm.  Use  a  single-hole  paper  punch  to 
make  holes  where  each  missing  number 
should  be. 

Answers  are  on  the  back.  Students 
can  easily  locate  a  correct  answer  by 
poking  a  pencil  tip  through  the 
appropriate  hole. 


OBJECTIVE 

To  solve  equations 

PACING 

Level  A  All 
Level  B  All 

Level  C  1-4,  8,  10,  12,  14,  16 

VOCABULARY 

equation 

BACKGROUND 

Students  have  been  writing  number 
sentences  for  several  years.  Up  to  this 
time,  the  solutions  have  been  through 
intuition  with  little  formal  procedure 
established.  We  start  here  to  structure 
the  thinking  and  to  build  a  foundation 
for  the  formal  solution  steps  that  are  to 
come  in  the  next  two  or  three  years. 

SUGGESTIONS 

Initial  Activity  Place  several  examples 
such  as  5  +  4  =  ■,  3  X  7  =  i, 

15  +-  3  =  ■  on  the  chalkboard.  Have 
the  children  suggest  the  appropriate 
values  for  each  ■  which  make  the 
statement  true.  When  answers  are  in 
place,  point  out  that  (a)  what  now  exists 
is  an  “equation”,  i.e.,  there  is  an  equals 
symbol  and  the  values  on  each  side  of 
the  symbol  are  “equal”  and  (b)  by  find¬ 
ing  the  correct  number  for  each  ■,  we 
“solve”  each  equation. 

USING  THE  BOOK 

One  approach  to  this  topic  is  to  write  a 
number  sentence  on  the  chalkboard, 
then  to  cover  up  one  number  and  ask 
the  students  what  number  you  have 
covered  and  how  they  would  figure  it 
out.  Then  cover  up  another  number, 
etc. 

Next,  place  a  number  sentence  on 
the  board  that  has  a  blank  in  place  of  a 
number  and  use  one  of  the  “Think” 
clouds  from  the  exercises.  Do  one  of 
each  kind,  and  then  assign  the 
exercises.  As  you  move  about  the 
classroom  giving  assistance,  use  one  of 
the  “Think”  clouds  each  time  in  order 
to  urge  the  students  to  proceed  in  this 
manner. 

You  may  wish  to  use  these  as 
examples  of  the  four  types. 

(a)  4  +  S  =  9  (b)  8  -  R  =  2 

(c)  M  X  5  =  15  (d)  12+-N  =  3 
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OBJECTIVES 

To  identify  number  sentences  as 
equations  or  inequations 
To  solve  inequations 
To  tell  whether  an  inequality  is  true 
or  false 

PACING 

Level  A  1-6,  10-15,  19,  20,  22,  23,  25, 
26,  28,  29 
Level  B  4-9,  13-30 
Level  C  7-9,  16-30 

VOCABULARY 

inequations,  solutions 

RELATED  AIDS 

HMS  — DM41. 

BACKGROUND 

To  solve  inequations,  we  eventually 
want  the  students  to  solve  the  related 
equation,  then  choose  numbers  related 
to  the  solution  (either  greater  than  or 
less  than)  that  will  satisfy  the 
inequation.  However,  at  this  point,  it  is 
acceptable  for  students  either  to  answer 
intuitively  or  use  the  guess  and  test 
method. 

SUGGESTIONS 

Initial  Activity  Review  with  the 
students  the  thinking  and  methodology 
involved  in  solving  equations  (page  165). 

Present  an  inequation  such  as 
N  +  7  <C  10  and  stress  that  there  is 
more  than  one  whole  number  which, 
when  substituted  for  N,  makes  the 
statement  true. 

Repeat  using  several  such 
examples. 

USING  THE  BOOK 

Discuss  the  three  symbols  <,  =,  and  >. 
Stress  that  only  one  is  an  equal  sign 
(for  equations)  and  the  other  two  are 
used  for  inequations  (unequal).  You 
may  wish  to  point  out  a  way  to 
remember  the  meanings  of  >  and  <. 
With  <  and  >  the  arrow  points  to  the 
lesser  number  and  the  open  end  points 
to  the  greater  number. 

Discuss  the  meaning  of  equations 
as  statements  of  equality  and  of 
inequations  as  statements  of 
inequality.  Discuss  such  situations  as: 
if  Debbie  and  Brian  do  not  have  equal 
amounts  of  money,  what  can  you  say 
about  the  amounts  they  have?  [Either 
Debbie  has  a  greater  amount  or  Debbie 
has  a  lesser  amount  than  Brian.] 

Work  through  the  display  and  then 
do  one  from  each  type  in  the  exercises. 
Assign  the  exercises. 
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Inequations 

A  number  sentence  with  one  of  these  symbols,  >  or  <  ,  is  an  inequation. 

Inequations: 

N  <  5  A  +  5  <10  1 2  >  7  +  ■ 

To  solve  an  inequation  we  must  find  all  the  whole  numbers  that  make  true  statements, 

N  +  4  <  7 

Solutions  using  whole  numbers. 

0  +  4  <  7  N  =  0  is  a  solution.  Think^~^s— 

1  +  4  <  7  N  =  1  is  a  solution.  (  Since  3  +  4=7  ' 

2+4<7  N  =  2  is  a  solution.  \^®n  N  =  3  is  not  a  solution 

The  solutions  are  0.  1 ,  2. 


Exercises 

Make  the  sentences  true  by  using  > ,  <  ,  or  = 


0  3  +  2  •  7  < 

• 

5X3*8  > 

• 

6-4*1  > 

0  26  +-  2  •  13  = 

5. 

8  X  3  •  25  < 

6. 

36  -  9  •  4  = 

7.  17-12*4  > 

8. 

27  +  4  •  30  > 

9. 

5  X  4  •  25  C 

True  or  false? 

10.  8  <  7  False 

11. 

12-6  >7  False 

12. 

1 6  —  8  <  3  FoAse- 

13.  3  X  9  >  25  True 

14. 

33  <4X9  True 

15. 

54  >  7  X  6  True 

16.  1 2  -  3  >  4  +  5  Fal&e 

17. 

1 5  -  5  <  2  X  6  True 

18. 

24  -  8  >  6  X  0  True 

Solve  each  using  whole  numbers.  List  the  solutions. 

%  3  +  ■  <  5  0, 1 

20. 

4  +  N  <  7  0,|,2 

21. 

2  +  3  >  ■  0,1,2, 3,4 

0  5  -  ■  <  3  3,4,5 

23. 

8  -  4  >  M  0, 1,2,3 

24. 

1  7  -  1  5  >  A  o,  ( 

§  3XN<6  0,1 

26. 

2  X  3  >  ■  0,1,2, 3,4, 5 

27. 

A  X  5  <  6  0, 1 

%  9  +•  3  <  T  4,5,6,... 

29. 

16  -  4  <  B  5,6,7,... 

30. 

12  -  A  <  3  6,b,7,8,9,lO,||,  12 
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>  means 
“is  greater  than". 
<  means 
"is  less  than". 


With  less-able  students,  do  one  or 
two  of  the  first  type,  then  assign  the 
balance.  Repeat  for  each  of  the  other 
types. 

You  may  wish  to  use  these  as 
examples. 

Examples 

1.  Lise  whole  numbers  and  solve. 

(a)  N  <  4  (b)  R  +  3  <  6 

(c)  12  >  4  X  M  (d)  24  4-  6  >  T 

2.  True  or  false? 

(a)  15-8<5X1  (b)  20  -T-  4  >  2  X  10 

(c)  35  7  >  27  -  22 

ACTIVITIES 

1.  This  activity  is  designed  to  reinforce 
“less  than”,  “equal  to”,  and  “greater 
than”;  and  at  the  same  time,  to  provide 
drill  on  basic  facts  which  are  essential 
to  these  exercises.  Form  groups  of  two. 
Player  A  gives  a  basic  fact  and  a 
relation  statement  such  as: 

“3  X  4  is  less  than  ■  .”  Player  B 
must  give  a  similar  fact  to  correctly 
complete  the  statement  by  saying, 

“3  X  4  is  less  than  5  X  6.”  Some 
students  may  do  this  with  paper  and 
pencil  or  play  the  game  at  the  chalk¬ 
board.  Players  take  turns  giving  the 


initial  basic  fact  involving  sums,  differ¬ 
ences,  products,  and  quotients  with 
“less  than”,  “equal  to”,  or  “greater 
than”.  Calculators  may  be  provided  for 
students  to  settle  any  differences  of 
opinion. 

2.  Make  a  Tic  Tac  Toe  board.  On 
each  card,  write  an  equation  or 
inequation  (use  Exercises  19  to  30  on 
page  166  or  Exercises  7  to  18  on  page 
165).  Place  the  cards  face  down  on  the 
playing  board.  The  player  decides 
which  square  he  or  she  wishes  to 
occupy  and  turns  the  card  over.  The 
player  must  solve  the  equation  or 
inequation  correctly  to  get  one  point. 
An  additional  3  points  is  earned  for  a 
Tic  Tac  Toe. 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

3.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 


Number  Line 


We  can  graph  whole  numbers  on  a  number  line. 
Example:  Show  the  graph  of  N  =  3. 


0 


Example:  Show  the  graph  of  N  =  4.  5.  6. 


0 


Exercises 

Which  whole  numbers  have  been  graphed. 


4- 


4- 


4- 


2. 


4. 


0  1  <L  o4  5  b  0  2^  01  d 

Draw  whole  number  lines  and  graph  these  number  solutions. 


■i — i- 


5.  N  =  3 

0  12  3  4 

8.  0.  1.2*— • — • — i - <- 

0  1  2  3  4 


6.  A  —  6  _) — i — i — ►_ 

o  l  2  3  4  S  b  7 


♦4-  ► 


7.  N  =  3.  5 


1,23 


,3,5 


-e-t -t- ■»  I -♦ -i  - i  ► 

Ol  2  3  4  5  fo  7 


1,  2,  3,  4- 


■+■•  •  • 


0  1  2  3  4  5 


10.  0.  2,  4,  6  •  i  i — ► 


0  1  2  3  4  5  fc  7 


Write  the  solutions  for  each. 

Then  graph  the  solutions  on  a  whole  number  line. 

^^N<3M=o,  1,2  ^  T  <  5  7=  o,l, 2,3,4 

14.  X  =  6  X—  b  15.  ■  <  2  ■=  0,  I 

17.  1  4  5  >  ■■=0,1,2,34,5  18.  3  X  N  =  12  N  =  4 

20.  ■  <  17  -  12  ■=01.2,3  4  21.  ■  <  3  X  1  M=0  I  ? 


13. 

4  >  R  0, 1  2  3 

16. 

A  =  3  a=  3 

19. 

2  X  3  >  T  T=  0,1, 2, 3,4, 5 

★  22. 

N  <  9  X  0  solution . 
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OBJECTIVES 

To  graph  numbers  on  the  number  line 
To  graph  solutions  of  equations  and 
inequations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

duplicated  page  of  whole  number  lines 
(the  number  lines  need  not  go  higher 
than  10) 

RELATED  AIDS 

HMS  —  DM42. 

BACKGROUND 

The  graph  of  a  number  is  a  point.  For 
example,  the  graph  of  N  =  2  is  the  cor¬ 
responding  point  on  the  number  line 
identified  by  2.  The  number  2  is  the 
coordinate  of  the  point.  The  point 
whose  coordinate  is  zero  (0)  is  called  the 
origin.  The  solution  of  an  equation  or 
inequation  can  be  graphed;  that  is,  the 
solution  or  solution  set  can  be  graphed. 

SUGGESTIONS 

Initial  Activity  Quickly  review  the 
solution  procedure  for  equations  and 
inequations  as  presented  over  the  last 
two  pages.  Discuss  the  method  in  which 
the  solutions  can  be  graphed  on  a 
number  line  as  presented  in  the  display 
at  the  top  of  the  pupil  page. 


ACTIVITIES 

1.  You  might  have  the  students  play 
“Omega- Y”  as  described  in  the  Activity 
Reservoir. 

2.  Have  the  students  write  the 
numbers  zero  to  ten  in  words.  Then  ask 
them  to  fit  as  many  as  they  can  into  a 
crossnumber  puzzle.  A  partially 
completed  puzzle  is  shown. 

(a)  For  each  number  named,  make  up 
an  addition,  subtraction,  multipli¬ 
cation,  or  division  problem  which 
has  the  number  name  as  an  answer. 

(b)  Ask  a  classmate  to  do  your  cross¬ 
number  puzzle  (the  puzzles  are 
exchanged  without  answers). 


USING  THE  BOOK 

The  pupil  display  illustrates  the  graph¬ 
ing  of  a  single  number  and  of  a  set  of 
three  numbers.  Exercises  1  to  4  are 
used  to  illustrate  how  numbers  are 
graphed.  Exercises  5  to  10  require  the 
student  to  graph  given  numbers 
(HMS  —  DM42).  Exercises  11  to  22 
require  the  student  to  identify  the 
solutions  (the  numbers  which  make 
each  statement  true)  and  then  to  graph 
or  mark  these  points  on  a  number  line. 

Before  assigning  Exercises  11  to 
22,  emphasize  that  we  are  working  with 
whole  numbers  only.  Also  be  certain  the 
students  realize  they  are  to  graph  the 
numbers  which  make  the  equation  or 
inequation  a  true  statement. 

You  might  indicate  that  Level  A 
students  only  do  equations,  i.e., 
Exercises  14,  16,  and  18. 
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OBJECTIVES 

To  graph  solutions  of  equations  and 
inequations 

To  match  the  solution  of  an  equation  or 
inequation  with  its  graph 

PACING 

Level  A  1-21 
Level  B  1  -27 
Level  C  All 

MATERIALS 

duplicated  page  of  whole  number  lines 
to  10 

RELATED  AIDS 

HMS  — DM43. 

USING  THE  BOOK 

In  presenting  the  material  in  the  pupil 
display,  emphasize  that  the  student 
should  first  solve  the  equation  or 
inequation.  Only  then  should  the 
student  graph  the  solution. 

The  exercises  are  broken  into 
equations  (Exercises  1  to  4  and  10  to 
18)  and  inequations  (Exercises  5  to  9 
and  19  to  30).  You  may  wish  to  do  all 
the  equation  exercises  before  assigning 
the  inequation  exercises. 

Some  Level  A  students  may  be 
exempted  from  Exercises  19  to  30 
altogether. 

You  may  wish  to  do  Exercises  1  to 
18  orally  with  the  graphing  done 
individually. 

Be  certain  to  demonstrate  how  you 
wish  answers  to  be  written  in  exercise 
books. 


equations. 

Solution:  N  = 

5 

3XN  = 

Graphing 

We  can  grs 

15 

Solutions 

iph  solutions  of 
inequations. 

Solution:  N  =  0, 

12  - 

1,  2,  3 

N  >8 

1 - 

6 

- 1 - 1 - 

1  2 

- * 

3 

- ( - ♦— 

4  5 

6  7  8 

0 

1 

2 

3 

4 

5  6  7 

Exercises 

Match  the  solutions  with  their  graphs. 

i. 

X  =  3 

(a) 

r— 

-4- 

-4— 

-4— 

0 

1 

2 

3 

4 

5 

2. 

N  4  3  = 

8 

(b) 

(b) 

h~ 

—4— 

—4— 

-4- 

-4 — 

-P- 

0 

1 

2 

3 

4 

5 

3. 

4X1  = 

=  24 

(d) 

(c) 
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6. 
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7. 
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ACTIVITIES 

1.  Make  up  two  sets  of  cards:  one  a  set 
of  computations  and  the  other  a  set  of 
relation  cards. 

Computation  Cards 


2  +  4 


28  4-  4 


Relation  Cards 

00 

The  computation  cards  are  stacked  face 
down.  The  relation  cards  are  face  up. 
Each  player  draws  two  computation 
cards,  places  them  face  up  on  the  table, 
and  then  selects  the  correct  relation 
card  to  place  between  the  first  two 
cards. 


6-5 

7X4 

32-5 

13-6 

0  +  7 

15  4-3 
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Solve  each  equation. 

Graph  the  solution  on  a  whole  number  line 


10.  N  +  5  =  8  N  =  3 

11. 

T  -  9  =  4  T  =  13 

12. 

■  X3  =  12  |  =  I4 

13.  12  -  6  =  A  A=  2 

14. 

16  -  A  =  15  A  =  1 

15. 

cO 

II 

■ 

II 

CO 

1 

■ 

16.  8  4  A  =  8  A  =  1 

17. 

1 9  -  1  5  =  N  N  =  4 

18. 

5  X  N  =  25  N  =  5 

Solve  each  inequation. 

Graph  the  solutions  of  each  inequation  on  a  whole  number  line. 

19.  N  +  4  <  8  N=0, 1,2,3 

20. 

12  >  N  +  7  M=0,l, 2,3,4 

21. 

6  X  N  <  24  M  =  0,1 ,2,3 

22.  5  X  G  <  20  G=  0,1, 2,3 

23. 

40  >  10  X  ■■=0,1, 2, 3 

24. 

16  -  N  >  12  N  =0,1,2., 3 

25.  18  -  A  >  14  A=0,l ,2,3 

26. 

26  -  A  >  20  A=0, 1,2,3,45 

27. 

10  <  30  +  N  1,2. 

28.  3  X  N  <  17  0,1. 2, 3,4,6 

29.  20  <  46  -  N  N=  1,2 

30.  33  >  10  X  A  A=0, 1,2,3 

Write  two  equations  for  each. 
Answers  us'4  \iao). 

31.  I - 1 - ♦ - 1 - h — i — ► 

0  1  2  3  4  5 


BRAINTICKLER 

1 .  Explain  why  A  must  be  either  5  or  6. 


32. 


-+■ 


0 


Write  two  inequations  for  each. 
tf  33. 


Anscoecs  umI\  \xxru. 
♦ — • - 1 - 1 - 1 - r^- 


-¥-34. 


-+- 


0  1 


i 


i  1  K 

'  k  ■  sEw: 

*  mSsm£ . . _..j 
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The  players  check  each  other. 
Players  keep  the  computation  cards  if 
the  number  sentence  is  correct  and 
replace  them  in  the  deck  if  the  number 
sentence  is  false.  Relation  cards  are 
always  returned  to  the  table.  The  player 
with  the  most  cards  at  the  end  of  the 
game  is  the  winner. 

2.  Challenge  the  students  with  a 
problem  such  as:  “Why  can  the  first 
number  in  the  sum  not  be  0,  1,  or  2?” 


■  7  ■ 
+  ■  8  ■ 


[Since  it  is  the  sum  of  two  numbers 
greater  than  0  and  a  hundred  must  be 
regrouped,  the  least  it  can  be  is  3.] 

3.  Challenge  the  students  with  a 
problem  such  as:  “Why  can  the  first 
number  in  the  difference  not  be  9  or 
8?” 

■  6  ■ 

-■  8B 


[Since  we  had  to  regroup  1  hundred, 
the  most  we  can  have  is  8  hundred  left. 
And  the  least  we  can  subtract  is  1 
hundred;  hence,  it  must  be  7  hundred 
or  less.] 

EXTRA  PRACTICE 

Solve  each.  Graph  the  solution  on  a 


whole  number  line. 

1. 

N  +  2  =  8 

2.  5  X 

M  =  45 

3. 

24  4-  N  =  4 

4.  72  4 

-  N  =  8 

5. 

N  -  3  =  4 

6.  28  4 

Q=4 

7. 

20  =  40  4-  T 

8.  50  = 

=  T  X  5 

9. 

100  =  10  X  R 

10.  120 

=  10  X 

11. 

3  X  N<  21 

12.4  + 

N  <  8 

13. 

15  >  5  X  T 

14.  20  > 

T  X  6 

15. 

2  X  T<  10 

16.  14  4 

-  T<  2 

17. 

16  -  N  =  8 

18.4  + 

T<  14 

19. 

8  <  1  +  P 

20.  8  > 

1  +  P 
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OBJECTIVES 

To  write  an  equation  to  match  a  word 
problem 

To  solve  word  problems  using 
equations 

PACING 

Level  A  1-8 
Level  B  1-8 
Level  C  All 

BACKGROUND 

It  is  very  helpful  when  solving  problems 
to  write  a  number  sentence  (equation) 
that  fits  the  problem.  We  can  then 
solve  the  problem  by  solving  the 
equation. 

SUGGESTIONS 

Initial  Activity  Before  turning  to  the 
text,  you  may  wish  to  briefly  review 
(a)  equations,  (b)  solving  equations,  (c) 
your  problem-solving  technique  (and/or 
Professor  Q’s  four  questions). 

USING  THE  BOOK 

Discuss  thoroughly  the  pupil  display  on 
page  170.  Emphasize  the  four  steps. 
Have  a  student  read  the  problem  and 
work  through  the  four  steps. 

Emphasize  that  some  students  may 
have  different  equations.  For  example, 
a  student  may  write  12  +  N  =  15  for 
the  problem  in  the  display.  Therefore,  it 
is  important  to  stress  to  the  students 
that  if  their  equations  are  not  the  same 
as  the  answer  given,  they  should  ask  the 
teacher  to  check  it  individually. 
However,  the  solutions  must  be  the 
same  —  the  method  may  not  be. 

Work  Exercises  1  and  2  with  the 
groups  and  go  through  the  steps 
outlined  in  the  display.  The  six  parts 
of  Exercise  1  focus  on  the  latter  steps. 


Solving  Problems  Using  Equations 


Mr.  Herb  sold  1 5  bicycles  in  two  days. 

He  sold  1 2  on  the  first  day. 

How  many  did  he  sell  on  the  second  day? 

Step  1 .  Answer  Professor  Q's  four  questions. 


Step  2.  Write  a  number  sentence  that  fits  the  problem. 


Step  3.  Solve. 


15  -  12  =  N 
3  =  N 

Step  4.  Write  a  statement  that  answers  the  problem. 


He  sold  3  bicycles  on  the  second  day. 


Exercises 

i.  Mr.  Herb  served  48  customers  in  two  days. 
The  first  day  he  served  22  customers. 

How  many  did  he  serve  on  the  second  day? 


(a) 

(b) 

(c) 

(d) 

(e) 

(f) 


How  many  customers  the  first  day?  ^2 
How  many  customers  the  second  day?  (Use  ■  ) 

How  many  customers  altogether? 

Write  a  number  sentence  that  fits  the  problem.  22-+ 

Solve.  22+219=48 

Write  a  statement.  He  served  £lo  customers  or\  line  second  day 
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2.  Mr  Herb  sold  1 6  bicycle  seats  in  one  day. 

He  sold  8  before  lunch. 

How  many  did  he  sell  after  lunch?  8 

(a)  Write  a  number  sentence  that  fits  the  problem. 

(b)  Solve.  (c)  Write  a  statement. 

3.  Mr.  Herb  sold  8  bicycle  carriers. 

Ms.  Exner  sold  3  fewer  than  Mr.  Herb. 

How  many  did  Ms.  Exner  sell?  5 

4.  Ms.  Exner  sold  three  times  as  many  bicycle  lights  than  Mr.  Herb  did 
Mr.  Herb  sold  9  lights. 

How  many  did  Ms.  Exner  sell?  2.1 

5.  There  were  36  sets  of  pedals  on  the  shelf  in  the  morning 
Mr.  Herjo  and  Ms.  Exner  sold  a  number  of  sets. 

When  the  shop  closed  there  were  only  16. on  the  shelf. 

How  many  sets  of  pedals  did  they  sell?  zo 

6.  Mr.  Herb  needs  to  order  24  chains. 

There  are  4  chains  to  a  box. 

How  many  boxes  should  he  order?  fc 

7.  Ms.  Exner  received  an  order  for  48  kickstands. 

She  has  16  on  the  shelf. 

How  many  more  does  she  need?  32. 

8.  Mr.  Herb  sells  three  times  as  many  10-speed  bicycles  as  5-speed  bicycles 
The  number  of  5-speed  bicycles  he  sold  was  1 5. 

How  many  1 0-speed  bicycles  did  he  sell?  45 

if.  9.  Ms.  Exner  received  an  order  for  9  Cougar  XM  bicycles. 

She  knew  she  had  fewer  than  4  Cougar  XM  bicycles. 

What  number  of  Cougar  XM  bicycles  might  she  have? 

0,1, 2.,  or  3 

★  io.  In  the  morning  there  were  1 2  lock  chains  on  the  shelf. 

Mr.  Herb  remembers  selling  6.  More  might  have  been  sold. 

How  many  lock  chains  could  be  on  the  shelf?  o  i  z 34s  or  to 
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ACTIVITIES 

1.  Provide  the  student  with  a  picture 
(or  have  the  student  bring  a  picture 
reminding  him  or  her  of  a  math  problem). 
The  student,  then,  makes  up  a  word 
problem  for  the  others  in  the  class 
based  on  the  picture.  The  student  is  to 
write  out  a  complete  solution  so  the 
others  can  check  their  own  work.  The 
picture  and  problems  can  be  glued  to  a 
piece  of  cardboard  and  hung  in  the 
“Problems”  corner  of  the  bulletin 
board  for  use  at  any  time.  The  solutions, 
properly  labelled,  can  be  hung  near  by. 
Each  student  can  be  challenged  to 
make  up  problems  using  each  of  the 
four  operations.  (This  exercise  helps 
students  understand  problems  and  how 
to  solve  them.) 

If  more  structure  is  required,  see 
the  teaching  notes  on  pages  4,  26,  and 
90-91. 

2.  Have  the  students  play 
“Number  Sentence”  as  described  in  the 
Activity  Reservoir.  The  students  may 
use  all  four  operations. 

3.  Use  the  digits  1  to  9  to  make 
these  magic  triangles.  The  sum  of  the 
vertices  is  6,  and  the  sum  of  a  side  is 
17.  (Answers  are  given.) 


©  © 

©  ©  ©  © 

©  ©  ©  © 
©©©©  ©©©© 
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OBJECTIVES 

To  write  an  equation  and  solve  it 
To  solve  problems 

PACING 

Level  A  1-11 
Level  B  All 
Level  C  All 

VOCABULARY 

Porcupine  Trail 

RELATED  AIDS 

HMS  — DM44. 

USING  THE  BOOK 

Use  the  pupil  display  and  the  procedure 
indicated.  If  there  are  no  difficulties, 
move  directly  to  the  exercises. 

You  may  have  students  work  at  the 
chalkboard  to  do  the  questions.  This 
affords  you  the  opportunity  to  observe 
many  students  at  one  time.  Alternately, 
you  may  work  with  small  groups, 
especially  with  those  students  with 
reading  problems. 

Point  out  that  in  some  questions 
(Exercises  2  and  4)  the  students  must 
refer  to  an  earlier  question. 


Using  Equations 


Melvin  and  Gordon  went  cross-country  skiing 
They  skied  6.3  km  before  lunch  Then  they  skied  7.8  km 
How  far  did  they  ski  altogether? 

Answer  Professor  Q’s  questions. 

Write  an  equation:  6.3  +  7.8  =  N 
Solve:  14.1  =  N 

Write  a  statement:  They  skied  14.1  km  altogether. 


Exercises 

1.  Melvin  carried  a  pack  with  a  mass  of  5.8  kg. 

Gordon’s  pack  was  6.4  kg. 

How  many  kilograms  were  the  two  packs  together? 

5.8  fo.4 

Write  an  equation.  ■  +  A  =  N 
Solve  the  equation:  /2.2V  =  N 

Write  a  statement:  _.  .  ,  „  „  .  ,  , . 

The.  Ewjo  pacXs  uie.ce.  i2l.2.  kg  •Lo^e-EVie.r. 

2.  Refer  to  Exercise  1 . 

How  many  more  kilograms  was  Gordon's  pack  than  Melvin's? 
k.4  5.8 

Write  an  equation:  ■  -  A  =  N 
Solve  the  equation:  0  b  ▼  =  N 

Write  a  sentence:  Gordon's  pack  a>as  0  <o  kg  more  LVan  Helom’s 

3.  Clara  carried  a  pack  with  a  mass  of  6.3  kg. 

Jenny's  pack  was  5.5  kg. 

How  many  kilograms  were  the  two  packs  together?  I(.8  kg 

4.  Refer  to  Exercise  3. 

How  many  more  kilograms  was  Clara's  pack  than  Jenny's?  0.8  kg 

5.  Gordon's  skis  were  1 50  cm  long. 

Melvin’s  skis  are  1 5  cm  longer. 

How  long  are  Melvin’s  skis?  It> 5  cm 
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6.  Clara's  skis  were  135  cm  long. 

Jenny's  skis  are  35  cm  longer. 

How  long  are  Jenny’s  skis?  cm 

7.  Gary  skied  3  times  as  far  as  Fred 
Fred  skied  3.1  km. 

How  far  did  Gary  ski? 

Write  an  equation:  i  X  A  =  N 

Solve:  t).2>  ▼  =  N 

Write  a  statement:  _  i .  .  „  „  , 

Gar^  slued  9.3  km . 

8.  Fred  skied  the  Porcupine  Trail  4  times  in  a  week. 

The  trail  was  4.6  km  long 

How  many  kilometres  did  Fred  ski  in  the  week?  |g  4  ^ 

9.  Gary  skied  the  Eagle  Trail  five  times  in  a  week. 

The  trail  was  5.7  km  long 

How  many  kilometres  did  Gary  ski  in  the  week? ^5^ 

10.  Irene  skied  the  Moose  Mountain  Trail  in  1.5  h. 

Nancy  skied  the  trail  in  2.7  h. 

How  much  more  time  did  Nancy  take  than  Irene? 

l.£h 

11.  Melvin  skied  the  Spray  River  Trail  in  2.8  h. 

Gordon  skied  the  trail  in  3.3  h. 

How  much  more  time  did  Gordon  take  than  Melvin? 

0.5  h 

12.  Irene.  Mary,  and  Clara  share  in  buying  a  repair  ski  tip. 

A  tip  cost  S7.14. 

How  much  is  each  person's  share? 

Write  an  equation  :V  -  ^  =  N 
Solve:  2.36^  =  N 

Write  a  statement:  Eack  persons  sW  is  $ 2.38 . 

*13.  Irene  and  Clara  decided  to  break  a  13.6  km  ski  trip  into  4  equal  parts. 
How  many  kilometres  in  each  part?  3  4.  |(>m 


Solving  problems  using  equations  173 


ACTIVITIES 

1.  Use  the  digits  1  to  9  to  make  these 
magic  triangles.  The  sum  of  the  vertices 
is  12  and  the  sum  of  a  side  is  19. 


(Answers  are  given.) 
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2.  Prepare  assignment  cards 
similar  to  the  following. 


234  59 

541 


(a)  Choose  a  number  from  the  top  of 
this  card. 

(b)  Choose  a  number  from  the  bottom 
of  this  card. 

(c)  Multiply  the  numbers. 

(d)  Use  a  calculator  to  check  your 
answer. 

(e)  Choose  other  numbers  in  the  same 
way  and  practise  multiplication. 

23  8  47 

51  2.5 


3.  See  the  “Poke  a  Hole”  idea  on 
page  165,  Activity  3,  of  the  teaching 
notes. 


EXTRA  PRACTICE 

1.  When  I  add  15  to  a  number,  the 
sum  is  22.  What  is  the  number?  [7] 

2.  I  subtract  17  from  a  number  and  the 
answer  is  28.  What  is  the  number 
from  which  I  subtracted  17?  [45] 

3.  If  I  take  48  from  a  number,  the 
answer  is  29.  What  was  the  number 
I  started  with?  [77] 

4.  What  number  must  I  take  from  97 
to  give  an  answer  of  49?  [48] 

5.  A  number  is  the  difference  between 
31  and  4.  What  is  the  number?  [27] 

★6.  Janet’s  ski  poles  are  95  cm  long.  Her 
instructor  says  her  poles  are  15  cm 
too  long.  How  long  should  they  be? 
[80  cm] 

★7.  Gary  skied  3.5  km.  Suzette  skied 
four  times  farther.  How  far  did 
Suzette  ski?  [14  km] 
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OBJECTIVE 

To  use  equations  to  solve  problems 
involving  large  numbers 

PACING 

Level  A  1-8 
Level  B  MO 
Level  C  All 

VOCABULARY 

Venus,  Mercury,  Mars,  Jupiter,  Saturn, 
Uranus,  Neptune,  Pluto 

BACKGROUND 

Some  students  may  be  able  to  write  an 
addition  or  subtraction  equation  for  a 
problem  which  involves  relatively  small 
numbers  but  unable  to  write  equations 
for  similar  problems  involving  large 
numbers. 

SUGGESTIONS 

Initial  Activity  Ensure  that  the 
students  understand  the  situations 
involved.  You  might  do  this  by 
assigning  students  to  represent  Mars, 
Earth,  and  the  Sun.  Earth  and  Mars 
are  each  attached  to  the  Sun  by  strings 
about  2  m  and  3  m  long,  respectively. 
First,  they  are  on  opposite  sides  of  the 
Sun,  then  both  on  one  side.  In  each 
case,  ask  how  far  apart  they  are.  In  the 
first  case,  they  add;  in  the  second,  they 
subtract. 


The  Planets 


Planet 

Distance  From  Sun  in  Kilometres 

Mercury 

58  000  000 

Venus 

1 07  000  000 

Earth 

1 50  000  000 

Mars 

227  000  000 

Jupiter 

774  000  000 

Saturn 

1  419  000  000 

Uranus 

2  854  000  000 

Neptune 

4  472  000  000 

Pluto 

5  880  000  000 

Exercises 

Write  an  equation  to  solve  each  problem. 

1.  How  much  farther  is  Saturn  from  the  sun  than  Earth? 

J50P06  OOQ 

Write  an  equation:  1  419  000  000  -  ■  =  A 

Solve:  ijfct  ooooooV  =  A 

Write  a  statement,  ;s  |  2i>9  000  000  km  -Caritar  Ccom  -tke  sum  -Urvim  EarkV\. 

2.  How  much  farther  is  Venus  from  the  sun  than  Mercury?  4.9  000  000  km 

3.  When  Venus  and  Earth  are  on  the  opposite  sides  of  the  sun,  how  far  apart  are  the  two 


4.  When  Jupiter  and  Mars  are  on  the  opposite  sides  of  the  sun.  how  far  apart  are  the  two 
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USING  THE  BOOK 

Discuss  the  chart.  Have  the  students 
read  aloud  the  distance  each  planet  is 
from  the  Sun.  If  necessary,  review  how 
to  use  large  numbers. 

Emphasize  the  steps  the  students 
are  to  follow,  especially  the  equation 
and  the  statement  steps.  After  reviewing 
Exercise  1,  assign  Exercises  2  to  5. 

Then  discuss  Exercise  6  and  assign  the 
balance. 
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5.  When  Pluto  and  Neptune  are  on  the  opposite  sides  of  the  sun,  how  far  apart  are  the  two 
planets?  10  352  ooo  o 00  km 


6. 


7. 


8. 


9. 

10. 

★  11. 


When  Venus  and  Mercury  are  on  the  same  side  of  the  sun.  how  far  apart  are  the  two 


When  Pluto  and  Uranus  are  on  the  same  side  of  the  sun,  how  far  apart  are  the  two 


When  Earth  and  Mars  are  closest,  how  many  kilometres  must  a  spaceship  travel  to  go 
from  Earth  to  Mars?  77  000  000  Km 


A  spaceship  travels  from  Earth  to  Venus  when  they  are  closest. 
How  far  would  the  spaceship  travel?  43  QOo  QOO  ^ 

A  space  probe  travels  from  Earth  into  deep  space. 

After  a  year  it  is  six  times  as  far  from  the  sun  as  the  Earth  is. 
How  far  from  the  sun  is  it?  900  000  000  km 
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ACTIVITIES 

1.  Ask  students  to  prepare  a  picture  or 
pictorial  story  on  some  aspect  of  future 
space  travel. 

2.  See  “The  P.V.  Game”  as 
described  in  the  Activity  Reservoir. 

EXTRA  PRACTICE 

1.  Have  the  students  repeat  Exercise  3 
for  Earth  and  each  of  the  other 
planets  in  turn. 

2.  Have  students  repeat  Exercise  6  for 
Earth  and  each  of  the  other  planets 
in  turn. 
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OBJECTIVES 

To  interpret  a  pictograph 
To  draw  a  pictograph 

PACING 

Level  A  1-7 
Level  B  All 
Level  C  All 

VOCABULARY 

province,  average,  household 

RELATED  AIDS 

CALC.  W/BK  — 42. 

BACKGROUND 

A  graph  displays  information  in  a  form 
in  which  relationships  are  more  easily 
discovered  than  when  the  data  are  in 
chart  or  paragraph  form.  However,  the 
data  can  be  more  accurately  presented 
in  a  table.  For  example,  the  pictograph 
on  page  176  merely  tells  us  which 
province  has  the  most  (or  least)  people 
per  doctor,  which  provinces  are  above 
or  below  the  Canadian  average,  etc. 
From  the  pictograph,  we  would 
estimate  that  there  are  about  550 
people  per  doctor  in  Ontario;  whereas 
in  a  table  form,  the  more  accurate 
figure  of  542.5  could  be  recorded. 

SUGGESTIONS 

Initial  Activity  Bring  a  pictograph  to 
class  from  a  magazine  or  newspaper. 
Discuss  the  graph  using  questions 
similar  to  those  in  the  Using  the  Book 
section  on  this  page. 


Pictographs 


Province 

Number  of  People  Per  Doctor 

Alberta 

4^4  4b  4b  ^b  4b  4b  ^4 

Newfoundland 

4bi  4b  4b  4b  4b  ^^4  4b>  4 

Nova  Scotia 

4b  4b  A  iii  cs~3 

Manitoba 

bi  4b  «b 

Ontario 

41 1)  4b  4b  if 

Average  for  Canada 

bft  4b  4b  b  4b  ib 

represents  1 00  people. 

1.  Which  province  has  the  least  number  of  people  per  doctor?  Or rtario 

2.  Which  province  has  the  greatest  number  of  people  per  doctor?  Alberta 

750 

3.  How  many  people  per  doctor  in  Newfoundland?  Ontario?  550 

4.  What  is  the  average  number  of  people  per  doctor  in  Canada?  fc0o 

5.  Which  provinces  are  above  the  Canadian  average?  Alberta  arid  f^ew  Vour-AVarA 


6.  Draw  a  pictograph  to  show 
the  number  of  air  passengers 
between  certain  cities. 


Montreal 

—  Toronto 

80  000 

Calgary 

—  Edmonton 

30  000 

Calgary 

—  Toronto' 

10  000 

Vancouver 

—  Toronto 

20  000 

Ottawa 

—  Toronto 

45  000 

Activity 

Open  a  library  book. 

Choose  10  lines  of  print. 

Count  the  number  of  times  each  vowel  is  used. 
Make  a  comparison  using  a  pictograph. 
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USING  THE  BOOK 


Refer  to  the  pictograph  on  page  176  of 
the  student  book.  Ask: 

(a)  What  is  the  graph  about? 

(b)  Which  provinces  are  listed? 

(c)  What  does  the  complete 
symbol  represent? 


(d)  What  do  the  partial  symbols 
and  represent? 


(e)  What  do  you  think  “Average  for 
Canada”  means? 

Then  deal  with  Exercises  1  to  5. 

Before  assigning  Exercise  6,  review 

the  steps  in  making  a  graph. 

(a)  What  is  the  graph  to  tell? 

(b)  What  places  or  objects  are  to  be 
named? 

(c)  What  symbol  will  you  use? 
(Remember,  it  has  to  be  easy  to 
draw  or  cut  out.) 

(d)  What  will  the  symbol  represent? 

(e)  How  many  or  much  will  each 
symbol  represent? 
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Province 

Number  of  Households  with  Colour  Television  Sets 

Quebec 

Ontario 

Saskatchewan 

me 

British  Columbia 

8. 


represents  100  000  sets. 


Ontano 

Which  province  has  the  highest  number  of  households  with  colour  television?  the  lowest 
number?  Scxs  knf  c-Vi^vo  cxn 


815  000  150  000 

9.  How  many  households  in  Quebec  have  colour  television?  in  Saskatchewan?  in  British 
Columbia?  425  00 0 

975  ooo 

io.  How  many  more  households  in  Ontario  have  colour  television  sets  than  in  British  Columbia? 


ii. 


Canadian  imports  in  millions  of  dollars  from  certain  countries  are  shown.  Draw  the 
pictograph.  Use  a  symbol  to  represent 


Switzerland 

$  80 

South  Korea 

15 

Mexico 

45 

Netherlands 

85 

Sweden 

1 10 

12. 


The  approximate  number  of  students  in  Grade  5  in  certain  parts  of  Canada  is  given  in  the 
table.  Show  the  data  in  a  pictograph.  Hint:  Round  to  the  nearest  multiple  of  five  hundred 


first.  Use  a  symbol  to  represent  1000  students. 


2  500 
16  000 
15  500 
I  500 
15  000 


Prince  Edward  Island 

2 

560 

Nova  Scotia 

16 

130 

New  Brunswick 

15 

580 

Northwest  Territories 

1 

600 

Newfoundland 

15 

100 
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(f)  How  many  symbols  will  you  use  for 
each  place  or  object  named  in  (b)? 

(g)  Draw  the  pictograph,  colour,  and 
label  it. 

You  may  wish  to  read  through  all 
of  the  exercises  together  for  the  benefit 
of  those  who  have  reading  difficulties. 

ACTIVITIES 

1.  Ask  the  students  to  find  examples  of 
pictographs  in  newspapers  and/or 
magazines.  The  student  who  brought  in 
the  graph  might  explain  what  it  tells 
the  reader. 

2.  Ask  the  students  to  collect  some 
relevant  data  suitable  for  representation 
in  pictographs.  The  students  are  then  to 
make  the  pictographs. 

3.  Direct  students  to  a  current 
Canada  Yearbook.  Ask  them  to  make  a 
pictograph  of  the  values  of  six  major 
imports. 
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OBJECTIVES 

To  interpret  bar  graphs 
To  draw  bar  graphs 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM46. 

BACKGROUND 

In  a  bar  graph,  the  length  of  the  bar 
represents  the  number.  The  scale  is 
shown  along  one  axis. 

SUGGESTIONS 

Initial  Activity  Collect  some  topical 
bar  graphs  for  discussion  with  the  class. 
Ask  what  each  graph  tells  the  reader. 

USING  THE  BOOK 

Ask  the  students  to  look  at  the  displays 
on  these  two  pupil  pages.  For  each 
graph,  ask:  is  it  a  horizontal  or  vertical 
bar  graph?  Could  the  data  be  shown  by 
means  of  a  pictograph?  Which  do  you 
think  is  better;  a  pictograph  or  a  bar 
graph  for  this  data? 

Before  assigning  the  graph  in 
Exercise  5  on  page  178,  ask  questions 
such  as:  can  we  show  4242  km  on  the 
scale  accurately  or  do  we  need  to  round 
that  figure?  Let’s  round  to  the  nearest 
10.  What  do  you  get?  Can  we  show 
4240  km?  Let’s  round  to  the  nearest 
hundred.  What  do  you  get?  Can  we 
show  4200  km?  [We  can.  But  we  may 
wish  to  show  4240  by  drawing  it 
approximately  halfway  between  4200 
and  4300.] 

What  scale  shall  we  mark  our 
graph  in?  [100’s  will  require  43  lines,  so 
perhaps  200’s  with  22  lines  would  be 
acceptable;  or  perhaps  500’s  and  9  lines 
would  be  better,  depending  on  how  big 
you  wish  to  make  your  graph.] 

Discuss  these  things  with  your 
students.  Perhaps  some  students  will 
use  100’s,  others  200’s,  and  others  500’s 
or  1000’s.  Discuss  the  merits  of  each. 


Bar  Graphs 


A  bar  graph  provides  a  message  quickly  and  presents  data  for  comparisons. 

Canadian  Immigration.  1911  to  1971 


300  000  — 


200  000 
100  000 


1911  1921  1931  1941  1951  1961  1971 


1.  In  which  of  the  years  shown  did  the  greatest  number  of  people  come  to  Canada?  Phi 

2.  In  which  of  the  years  shown  did  the  least  number  of  people  come  to  Canada?  1441 

3.  In  which  year  did  about  twice  as  many  people  come  to  Canada  as  did  in  1921?  ^1 

4.  In  191 1  there  were  about  how  many  times  as  many  immigrants  to  Canada  as  in  1 97 1?3 -times 


5.  Construct  and  label  a  bar  graph: 
"Lengths  of  some  rivers  in  Canada." 
Round  each  length  to  the  nearest  50  km. 


Mackenzie 

4242  km 

Yukon 

3186  km 

St.  Lawrence 

3059  km 

Nelson 

2576  km 

Churchill 

1932  km 

Peace 

1923  km 

1 

2.600  km 
1^50  km 
(R 00  km 
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Sea  Fisheries 


The  Government  keeps  a  record  of  the  catches  from  the  seawaters  around  Canada's  shores 
Value  of  Catches  in  Canadian  Seawaters 


Cod 

Flounder  S  Sole 
Halibut 
Salmon 


1  uuuiil.uu,muliaiumiuuixum.L 


5  10  20  30  40  50  60  70 

in  millions  of  dollars 


1.  Which  of  the  catches  shown  brings  the  most  money  to  Canada? 

Salmon 

2.  Which  of  the  catches  shown  brings  the  least  money?  (4a|;\3U^: 

3.  What  catch  is  about  half  the  value  of  the  salmon  catch?  Cod 

4.  What  Is  the  value  of  the  halibut  catch?  $  7  ODO  000 

5.  What  information  is  being  compared  in  the  bar  graph?  ^  m  Canadian  sea 

Draw  a  bar  graph  to  show  this  data 

6.  Number  of  Immigrants  to  the  United  States  from  Canada 


Year 

Number 

1976 

21  380 

1972 

25  240 

1968 

20  420 

1964 

12  570 

1960 

1  1  250 

1956 

9  780 

BRAINTICKLER 


The  typist  got  letters  and 
numbers  mixed.  What  digits 

(0.  1, 2,  3 . 9)  should 

place 

2R18 


replace  the  letters? 

V,'v-  OvV  r  ■.  V 


+  197T 


.  ■ 

814F 

-1M75 


X5S3 


Z7N5 
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MSWERS : 

Braintickler 

R=b  .  T  =  4-  •  X  =5  •  S  =  9  F  =•  0  •  M  —  3  •  Z  =  &..  N  =  b 

*  I  •  )  >  / 


ACTIVITIES 


1.  Review  basic  facts  by  assigning  the 
game  “Number  Sentence”  as  described 
in  the  Activity  Reservoir. 

2.  Provide  some  skill  maintenance 
exercises  on  cards  or  sheets  for  the 
pupils  to  complete.  Also  provide  graph 
paper  (1  cm  squares  —  DM46)  and  have 
students  construct  their  own  bar  graphs 
to  chart  their  progress. 


Number  of  Exercises  Carol  did  Superbly 


Example  1 

Example  2 

Example  3 

Example  4 

As  a  source  for  exercises,  see  the 
appropriate  Extra  Practice  page  (page 
336)  at  the  back  of  the  student’s  book. 

3.  Select  topics  from  social  studies 
or  science  to  use  as  possible  bar  graphs, 
e.g.,  number  of  immigrants  to  Canada 
in  certain  years  (or  from  certain 
countries),  distances  to  certain  planets 
from  Earth,  and  so  on. 

Examples 
Graph  this  data. 


Leading  Sources  of  Imports  to  Canada 

United  States 

$21  206  000 

Japan 

1423  000 

Venezuela 

1  289  000 

United  Kingdom 

1  127  000 

Germany 

764  000 

Where  Immigrants  to  Canada 
took  up  Residence 

Atlantic  Provinces 

4  680 

Quebec 

24  360 

Ontario 

86  440 

Prairie  Provinces 

18  390 

British  Columbia  and  N.W.T. 

24  859 

EXTRA  PRACTICE 

Ask  the  students  to  draw  bar  graphs  for 
the  data  represented  by  the  pictographs 
in  Activities  1,  2.  and  3  on  pages  176 
and  177  of  the  teaching  notes. 
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OBJECTIVES 

To  interpret  a  broken  line  graph 
To  draw  a  broken  line  graph 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

Broken  line  graphs  should  be  used  only 
for  continuous  data.  However,  they  are 
sometimes  used  for  other  data  that 
might  well  be  better  illustrated  by  bar 
graphs.  The  pupil  display  on  page  180 
is  one  such  graph.  It  is  included  to 
make  this  point.  (See  Exercise  7.)  A 
broken  line  graph  is  used  to  show  a 
trend. 

SUGGESTIONS 

Initial  Activity  Introduce  broken  line 
graphs  by  using  a  current  one  collected 
from  a  newspaper  or  magazine.  Discuss 
the  trend(s)  that  is  (are)  illustrated. 

USING  THE  BOOK 

Use  the  words  “vertical”  and 
“horizontal”  for  the  two  scales  since 
they  will  be  used  in  coordinate 
graphing.  Suggest  that  the  trend  in  the 
graph  is  more  clearly  seen  when  the 
broken  line  is  drawn  than  if  the  dots 
alone  were  used. 

Ask:  if  Metro’s  marks  continue  on 
the  pattern  established  over  the  6  tests, 
how  do  you  think  he  will  do  on  Test  7? 
[One  answer:  less  than  on  Test  6  since 
he  has  gone  up,  then  down;  up,  then 
down;  etc.  Or,  slightly  better  than 
before  since,  generally,  his  marks  have 
been  getting  better.] 

After  the  students  complete  the 
exercises  for  each  graph,  ask  if  there  is 
a  trend  established?  [Exercise  8  —  no; 
Exercise  12  —  possibly;  Exercise  16  — 
definitely  (increasing)]. 


Broken  Line  Graphs 

Metro  kept  a  record  of  his  test  marks. 


Vertical  scale  Horizontal  scale 

Broken  line  graphs  are  used  to  show  change. 

Exercises 

1.  What  do  the  numbers  along  the  horizontal  scale  indicate?  The  Lest  number 

2.  What  do  the  numbers  along  the  vertical  scale  indicate?  The.  percent 

3.  Did  Metro’s  test  mark  improve  from  Test  1  to  Test  2? 

4.  What  happened  to  Metro’s  test  mark  from  Test  2  to  Test  3?  r)e.c-r^°>se.cl 

5.  Was  there  more  improvement  between  Test  1  and  Test  2  or  Test  5  and  Test  6?  "Test  I  on] 

Up  Test  2.. 

6.  In  what  direction  is  the  slant  of  the  line  that  shows  improvement?  that  shows  a  decline  in 
marks?  Doion 

7.  Does  a  point  on  the  line  between  Test  3  and  Test  4  indicate  another  test  and  mark?  TT0 
Explain,  yhere  uoece.  no  tests  betujeenTest3o.net  Test  A- . 

180  Broken  line  graphs 
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Karen  made  a  graph  when  her  bean 
plant  started  to  grow. 

8.  What  change  is  being  shown?  The  cHana 

in  tVi&  height  o f  -One.  bean  plant. 

9.  Between  which  two  days  is  the  greatest 

change  shown?  Be.tuoee.n  Wednesday 
and  Thursday. 

10.  What  was  the  Height  of  the  plant  on 
Thursday?  7  cm 


Height  of  Bean  Plant 


jg  10 

a> 

c 

<L' 

0  5 

O 

V 

t  r\ 

T7 

_ 

/ 

/ 

/ 

Sun  Mon  Tues.  Wed,  Thurs.  Fri.  Sal 
Day  of  the  Week 

Value  of  Canadian  Food  Imports 


The.  value  of  Canadian  -food 
imports -from  R63  to  1976. 

11.  What  information  is 
provided  in  the  graph? 

12.  During  which  year  did  the 
value  of  food  imports 
increase  the  most  over 
the  previous  year?  1973 


13.  In  which  year  was  there  a  decrease  in  food  imports  compared  to  the  previous  year?  1979- 


14.  What  was  the  approximate  value  of  food  imports  in  1 975?  $370  000  OOO 


15.  Draw  a  broken  line  graph. 

Number  of  air  passengers  between  Vancouver  and  Winnipeg 


1968 

1969 

1970 

1971 

1972 

1973 

1974 

63  000 

82  000 

90  000 

85  000 

95  000 

121  000 

128  000 

16.  Several  students  recorded  the  length  of  their  shadows  every  30  min. 
Here  is  what  David  wrote: 


Time 

07  00 

07  30 

to  00 

10  30 

11.00 

U-30 

12  00 

12  30 

IS  00 

13  30 

Length  in 
Centimetres 

13  0 

no 

94 

82 

74 

10 

68 

10 

74 

81 

Draw  a  broken  line  graph  for  this  data. 
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ACTIVITIES 

1.  Have  the  students  bring  samples  of 
broken  line  graphs.  These  may  be 
collected  from  newspapers  and 
magazines.  The  student  should  write  a 
summary  of  what  his  or  her  graph  tells 
the  reader.  Discuss  these  in  class  or 
post  them  on  the  bulletin  board. 

2.  Have  the  students  draw  a 
broken  line  graph  for  the  data  in 
Exercise  6,  page  179,  of  the  student’s 
text. 

3.  Ask  the  students  to  collect  the 
data  and  draw  a  broken  line  graph  to 
show  the  population  of  Canada  from 
1900  to  1980.  Hint:  Collect  data  for 
1900,  1910,  1920,  ...,  1980. 
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OBJECTIVES 

To  review  and  maintain  computational 
skills 

To  review  and  maintain  geometric  skills 

PACING 

Level  A  All 
Level  B  All 
Level  C  Optional 

USING  THE  BOOK 

Part  1.  Assign  Exercises  1  and  5,  6 
and  10,  11  and  15,  16  and  20.  Those 
getting  both  of  a  pair  correct  need  not 
do  the  balance  in  the  set. 

Assign  all  of  Part  2.  Refer  students 
to  additional  drill  on  any  skill  not 
adequately  mastered.  To  do  this,  you 
will  have  to  determine  whether  the 
errors  were  from  lack  of  skill  or 
carelessness. 

If  students  have  unusual  difficulty 
with  these  problems,  you  may  wish  to 
provide  appropriate  remedial  activities. 
The  following  chart  shows  where  the 
various  topics  were  presented  in  the 
text. 

Tune  Up  Part  1 


Exercise 

Page 

1-5 

27 

6-8 

7,  12 

9 

3 

10 

11 

11,  12 

16 

13 

86 

14 

93 

15 

94 

16,  17 

107 

18,  19 

145 

Tune  Up  Part  2 


Exercise 

Page 

1 

39 

2 

41 

3 

42 

4 

116 

5 

155 

Tune  Up  Part  1 

Round  each  to  the  nearest  hundred. 


1. 

467  500 

2.  5678  5100  3. 

72  340  72  3004. 

7555  7 bOO 

5. 

64  440  b 

Calculate. 

6. 

23.1 

7.  18.12 

8. 

43.15  9. 

89 

10. 

8.9 

4.6 

26.29 

23.80 

-26 

-5.2 

+  3.5 

+  80.01 

+  89.07 

to3 

3.7 

31.2 

1 24.42 

15b. 02 

11. 

6.04 

12.  14.00 

13. 

317  14. 

374 

15. 

127.4 

-1.87 

-  8.21 

X  64 

X  0.8 

X  4.8 

4.17 

5.7<? 

20  288 

m2 

toll.  5  2. 

16. 

346  -  10 

34 .b  17-  564  - 

100  5.b4l8.  37  )  654 

/7R2519-  64  ] 

1  7094  HO  fi.54 

fo+40  0 


i.  This  is  a  tall,  thin  box. 
Draw  a  shallow,  wide  box. 


Tune  Up  Part  2 

2.  Name  this  angle. 


3.  What  is  the  radius  of  this  circle? 

2  cm 


4.  Calculate  the  perimeter  of  this  rectangle.  5.  Calculate  the  area  of  this  rectangle. 

24  units  , 

32.  square  units 


1 82  Practice 


ACTIVITIES 

1.  See  the  “Fact  Folder”  idea  on  page 
152,  Activity  2,  of  the  teaching  notes. 

2.  See  “Slalom”  as  described  in 
the  Activity  Reservoir. 

3.  See  “Omega- Y”  as  described  in 
the  Activity  Reservoir. 
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Mr  Henri  Herman  manages  the  A-B  Car  Rental  Company. 

He  has  cars  of  various  sizes  and  styles. 

1.  The  A-B  Car  Rental  Company  has: 

1 5  Luxury  cars  with  air  conditioning  75  Compact  4 -door  cars 

35  Standard  4-door  cars  25  Compact  2-door  cars. 

Show  the  data  in  a  pictograph. 

2.  The  revenue  for  the  month  of  July  from  each  set  of  cars  is  shown.  $43  0 oo 

Luxury  $8100  &8oo°  Compact  4 -door  $42  900 

Standard  $  1 9  600  * 20  000  Compact  2-door  $1C  5^ 

(a)  Round  each  amount  to  the  nearest  thousand. 

(b)  Show  the  rounded  data  in  a  bar  graph. 


Car  Rental  Manager 


3.  Mr.  Herman  kept  a  log  of  the  distances  each  car  was  driven  on  each  rental.  The  odometer 
readings  in  kilometres  of  car  25B  are  shown  on  the  rental  log: 


(a)  Copy  and  complete  the  chart. 

(b)  Draw  a  broken  line  graph  to  show  distances  driven  on  the  rentals.  (Round  first!) 

jf  4.  Which  type  of  car  returned  the  most  money  per  car  during  the  month  of  July?c<,mPQct-  A-Aoor 


Practice  drawing  grapns  1  83 


OBJECTIVE 

To  use  graphs  to  display  data  from  a 
vocational  field 

PACING 

Level  A  1,2 
Level  B  1-3 
Level  C  2-4 

VOCABULARY 

odometer,  rental  log 

SUGGESTIONS 

Initial  Activity  Discuss  the  kind  of 
work  a  person  does  in  the  car  rental 
business.  (See  the  Career  Awareness 
notes  in  the  Chapter  Overview,  page 
164.)  Can  a  woman  enter  this  field  of 
work?  Is  it  hard  physical  work?  Does  it 
require  extensive  training?  Does  a 
person  have  to  be  good  at  calculations? 
Is  there  a  lot  of  calculating?  What  type 
of  people  would  you  be  dealing  with? 
What  are  the  working  conditions: 
hours,  inside  or  outside,  busy  hours, 
etc? 

USING  THE  BOOK 

Have  students  with  a  weakness  in 
reading  work  together  in  reading  the 
problems.  After  reading  a  problem, 
have  them  solve  the  problem  separately. 

ACTIVITIES 


1.  You  may  want  students  to  prepare  a 
bulletin-board  display  on  the  rental 
business  in  your  area.  They  might 
discuss  the  contribution  these 
businesses  make  to  their  community. 
Discuss  when  slack  times  and  busy 
times  would  be  for  a  certain  rental 
business. 

2.  Prepare  a  graph  to  show  the 
number  of  letters  in  the  complete 
names  of  each  student  in  the  group. 

3.  Prepare  graphs  to  show  for  each 
student  in  the  group:  (a)  the  number  of 
times  consonants  are  used  in  each  full 
name,  (b)  the  number  of  times  vowels 
are  used  in  each  full  name. 
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OBJECTIVE 

To  solve  mentally  equations  of  the  type: 

(a)  7  +  M  =  10 

(b)  6  X  B  =  54 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

constellation,  Canis  Major,  Omega, 
Rainus,  Angella 

BACKGROUND 

Pages  184  to  187  develop  the  concept  of 
a  function  or  relation  intuitively.  Pages 
184  to  185  develop  the  ability  to 
complete  the  relation  given  several 
ordered  pairs.  Pages  186  to  187  require 
the  student  to  find  the  ordered  pairs 
and  to  graph  them,  i.e.,  to  graph  the 
relation  given  by  the  ordered  pairs. 

SUGGESTIONS 

Initial  Activity  Use  the  robot  idea  as  a 
motivator.  You  might  challenge  your 
students  by  asking  one  for  a  number 
which  you  write  on  the  chalkboard, 
then  you  say  the  robot  tells  me  to  write 
■  (you  add  5  to  it  and  write  down  the 
answer  you  get).  Then  ask  for  another 
number  and  repeat  the  process.  On  the 
next  number  given,  challenge  the 
students  as  to  what  you  should  write. 
Continue  this  until  a  number  of 
students  can  tell  you  what  rule  you  are 
following. 

Examples 

13  - ►  18 

27  - ►  32 

45  - ►  ? 

51  - ►  ? 


Space  Age 

Students  from  Constellation  Canis  Major  have  a  robot. 


When  a  number  is  put 
in  (input),  Omega-Y  uses 
a  rule  and  flashes  back 
an  answer  (output). 


Exercises 

i.  Rainus,  a  student,  gave 
Omega-Y  some  numbers. 


2.  Angella  recorded  these  inputs 
and  outputs. 


Input 

Output 

3 

n 

j 

4 

in 

IU 

5 

1  1 

1  1 

What  rule  did  Omega-Y  use?  Add  b. 

3.  Omega-Y  used  the  rule: 

Input  —  a  number 

Output  —  4  times  the  number. 

Copy  and  complete  this 
table. 


(a)  Copy  and  complete  the  table 

(b)  What  rule  did  Omega-Y  use?  Add  23. 

Omega-Y  used  the  rule: 

Input  "X  2.3”  =  Output. 


24 
32 
48 
fe2. 0 
155.  fc> 


Copy  and  complete  the  table. 


184  Functions  1  -step  rule 


Repeat  for  multiplying  by  3. 

9  - * — ►  27 

12  - ►  36 

15  - ►  ? 

20  - ►  ? 

USING  THE  BOOK 

On  a  large  card  for  the  display-sized 
robot,  print  the  input  and  output 
numbers  shown  in  Exercise  1.  Ask  the 
class  what  rule  Omega-Y  uses.  [+  6] 
Give  other  inputs  and  ask  what  the 
outputs  will  be  for  each. 

Assign  Exercises  3  and  4. 


screen  so  rules  as  well  as  answers  can  be 
shown.  They  may  want  to  name  their 
robots. 

2.  Make  a  large  classroom  robot 
with  a  display  pocket  into  which  large 
cards  can  be  placed.  Rules  can  be 
written  on  the  cards. 

3.  The  students  can  take  turns 
making  up  sets  of  input  and  output 
cards  for  Omega-Y  using  some  rule. 
Challenge  the  other  students  to  discover 
the  rule  by  giving  the  fourth  output. 


EXTRA  PRACTICE 

Copy  and  fill  in  the  missing  numbers. 


A 

15 

9 

3 

12 

6 

18 

B 

3 

3 

3 

3 

3 

3 

A  +  B 

[18] 

[12] 

[6] 

[15] 

[9] 

[21] 

A-B 

[12] 

[6] 

[0] 

[9] 

[3] 

[15] 

A  X  B 

[45] 

[27] 

[9] 

[36] 

[18] 

[54] 

A  B 

[5] 

[3] 

[1] 

[4] 

[2] 

[6] 

ACTIVITIES 

1.  Challenge  your  class  to  draw  and 
colour  a  futuristic  robot  that  can 
calculate  and  display  answers. 
Encourage  them  to  provide  a  large 


Input 

Output 

27 

21 

22 

16 

36 

30 

12 

9 

184 


Omega-Y 


Starius,  another  student  of 

Input 

Output 

Constellation  Canis  Major,  recorded 

=j 

this  table  of  inputs  and  outputs. 

2 

5 

3 

i 

4 

R 

Omega-Y  used  the  rule: 


RULE  x 


+  / 


Multiply  by  2  and  add  1 . 


OEDQIEDGl 

.EQMHieS 

r — 


Exercises 

1.  Use  the  rule:  Multiply  by  2  and  add  1 . 
Copy  and  complete  each  table. 


Input 


Output 


Input 


Output 


10 

20 

30 

40 


2.  Copy  and  complete  this  table.  Watch  for  the  new  rule 

<7j 


m  n 


>rr 


n  ul 


L 


GO 


E  x  3 

C: 

+  i 

31 

Si 

SiG 

GG 

~ — utfrS&i 


3.  Copy  and  complete  the  table. 
Rule:  Multiply  by  4  and  add  2. 


Input 


Input 

Output 

1 

4 

2 

3 

IU 

4 

■  15 

7 

■  2a 

Output 

1 

2 

3 

5 

10 

15 


Functions:  2 -Step  rule  185 


OBJECTIVE 

To  make  a  table  of  values  given  the  rule 
for  the  function  or  relation 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

Omega-Y  robot  model  made  in  previous 
activities 

BACKGROUND 

Here,  the  pupils  are  given  a  2-step  rule 
and  a  set  of  inputs.  They  must  calculate 
the  outputs. 

USING  THE  BOOK 

On  a  card,  write  the  rule  and  the  set  of 
inputs  shown  in  the  pupil  display  at  the 
top  of  the  page.  Ask  the  students  to 
give  you  the  outputs.  Write  them  on  the 
card.  Discuss  the  display.  Ask 
individual  students  to  do  each  output 
orally:  1  times  2  is  2  and  2  plus  1  is  3; 

2  times  2  is  4  and  4  plus  1  is  5;  etc. 
Refer  students  to  the  display.  Assign 
the  balance  of  the  exercises. 


Rule:  X  2,  +  1 

Input 

Output 

1 

3 

2 

5 

3 

7 

4 

9 

For  Exercise  2,  you  may  wish  to 
point  out  that  the  “new  rule”  is  shown 
on  Omega- Y’s  read  out  (i.e.,  “X  3, 

+  1”). 


ACTIVITIES 

1.  Have  students  take  turns  making  up 
a  rule  and  a  set  of  inputs  on  cards  for 
the  class  size  Omega-Y.  The  other 
students  are  to  copy  and  complete  the 
chart. 


[150] 
[250] 
[350] 
[750] 
[850] 

2.  See  “Input-Output”  as 


Rule:  X  10,  +  50 

Input 

Output 

10 

■ 

20 

■ 

30 

■ 

70 

■ 

80 

■ 

described  in  the  Activity  Reservoir. 

3.  Pupils  might  enjoy  this  group 
activity.  Choose  any  number  you  like 
between  5  and  12  and  then  follow  these 
steps. 

(a)  Multiply  your  number  by  2. 

(b)  Add  12. 

(c)  Find  one  half  of  the  number  you 
have  now. 

(d)  Subtract  the  number  you  started 
with. 

(e)  Multiply  the  number  you  have  left 
by  7. 

Try  these  rules  with  other  numbers. 
What  do  you  notice  about  the  answers? 
[The  answer  is  always  42.] 
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OBJECTIVE 

To  complete  the  table  of  values  for  the 
function  (relation)  d  =  rt  given 
t  and  r  values 

PACING 

Level  A  1-7 
Level  B  1-8 
Level  C  1-5,  9,  10 

VOCABULARY 

Tewari,  km/h  (kilometres  per  hour), 
pendulum 

MATERIALS 

graph  paper 

RELATED  AIDS 

HMS  — DM45. 

USING  THE  BOOK 

Discuss  the  information  in  the  pupil 
display.  How  did  Tewari  find  the 
potential  distances:  100,  150,  200? 
[Multiply  50  by  2,  3,  and  4:  the 
distance  per  hour  times  the  number  of 
hours.]  Ask:  “Why  do  you  think  he 
only  planned  to  travel  an  average  of 
50  km/h?”  [To  allow  for  stops  for 
lunch,  sightseeing,  stop  lights,  corners, 
etc.] 

What  do  we  mean  by  “average”? 
[While  at  times  Tewari  may  travel  at 
100  or  120  km/h  and  at  times  0  km/h; 
overall,  he  will  travel  about  50  km  in 
each  hour.] 

Discuss  how  the  graph  is  drawn: 
the  scale  is  set  and  marked  in  equal 
units  of  one  hour  on  the  horizontal 
scale  and  50  km  units  on  the  vertical 
scale;  the  ordered  pair  (1,  50)  is 
graphed;  etc.  The  line  joining  the 
graphed  points  is  drawn.  Elicit  from  the 
students  that  this  line  is  straight  for  all 
the  graphs  in  this  lesson. 

You  may  wish  to  provide  graph 
paper  to  facilitate  the  completion  of  the 
exercises. 

Be  sure  to  point  out  that,  in 
Exercise  4,  Tewari  “made  another 
plan”  and  that,  therefore,  the  table  and 
graph  will  be  different.  Also,  Exercise  9 
will  require  a  different  scale  than  the 
other  exercises. 

Read  through  Exercise  10  with 
your  Level  C  students,  going  through 
the  instruction  flow  chart  that  Lori 
followed  and  relating  it  to  the 
Pendulum  Study  graph. 


Time  and  Distance 


Tewari  was  planning  a  car  trip.  "We  will  average 
about  50  km  in  1  h.  In  2  h  we  will  go  100  km." 


He  made  this  table. 


He  made  this  graph 


200 
8  150 


To  Szl 

a  2 


Time  in  Hours 

0 

1 

2 

3 

4 

Distance  in  Kilometres 

0 

50 

100 

150 

200 

100 

50 

0 


1  2  3 

Time  in  Hours 


Exercises 

What  did  Tetwa^r 'dS"f o" '(?^)c^lafeeh'8l)rWrtl?l'y^X'o<Lfid^o^>fn '  2  h?  in  3  h? 

Ijjl  Use  the  graph.  Approximately  how  far  would  they  go  in  1 .5  h?  25^h?  ^ 

%r  To  make  the  table  Tewari  used  the  rule:  Multiply  the  number  of  hours  by  ■  so 

4.  Tewari  made  another  plan.  He  planned  to  travel  90  km  in  each  hour. 

(a)  Copy  and  complete  this  table. 


Time  in  Hours 

0 

Distance  m  Kilometres 

0 

2 


90 


5. 


6. 


(b)  What  rule  did  Tewari  use  this  time?  180  270  3to  450 

Multiply  -Ur\4  number  oY  hours  90 . 
Make  a  line  graph  using  the  data  in  the  table  in  Exercise  4 
Use  a  graph  similar  to  the  one  at  the  top  of  this  page. 

Tewari's  older  sister,  Grace,  planned  to  ride  her  motorbike. 

She  planned  to  travel  40  km  each  hour. 

(a)  Copy  and  complete  the  table. 


Time  in  Hours 

0 

Distance  in  Kilometres 

0 

40 


(b)  What  rule  did  Grace  use?  (c)  Maft 

- HulkipUf-tha.  number  of  hours  by  4C> 


IZO  IbO  200 

e  a  line  graph  to  show  the  information. 


186  Time  and  distance 


186 


7.  (a) 


10. 


co 

o 


Copy  and  complete  this  table  for  a  bicycle  trip  at  15  km/h  (fifteen  kilometres  per 
hour). 


Time  in  Hours 


0 


(b) 
8.  (a) 


(b) 
9.  (a) 


Distance  in  Kilometres 

r;ule. did  you  use?„  .  (c)  Make  a  line  graph. 


Wl , 

Mu' 


3  did  you  user  | 

Lne  number  o*  hours  by  15. 

Copy  and  complete  this  table  for  a  trip  at  75  km/h. 


Time  in  Hours 

0 

Distance  in  Kilometres 

0 

75 


What  rule  did  you  use?,  (c)  Make  a  line  graph. 

Multiply -the  number  oV  hours  by  d5- 

Copy  and  complete  this  table  for  an  airplane  trip  at  900  km/h. 


Time  in  Hours 


Distance  in  Kilometres 


(b)  What  rule  did  you  use? 


100 

80 

60 

40 

20 

0 


Per 

iduk 
St  L 

im  _ 
dy 

(c)  Make  a  line  graph. 

900. 

Jeff's  group  did  a  pendulum  experiment. 
This  is  the  graph  they  drew  from  the  data. 
Lori  studied  the  graph. 


(a) 


(b) 


0  10  20  30  40  50  60  70  80 

Time  in  Seconds 

To  find  the  number  of  swings  the 
pendulum  made  in  30  s.  Lori 
followed  this  flow  chart. 

The  number  of  swings  is  40. 
About  how  many  swings  did 
the  pendulum  make  in 
(i)  60  s?  (ii)  15  s? 

(iii)  45  s?  (iv)  50  s? 


Locate  the  30  that  represents  30  s. 


I 


Go  up  the  vertical  line  until  it  meets  the  red  line 


T 


Go  left  on  the  horizontal  line  to  the  number  ot  swings  scale. 


T 


Read  the  number. 


i  distance  187 


ACTIVITIES 

1.  Have  the  students  collect  straight 
line  graphs  from  magazines  and 
newspapers.  Each  should  write  a 
sentence  stating  the  message  in  each 
graph. 

2.  Ask  the  students  to  make  up  a 
similar  graph  given  that  0  rides  on  the 
midway  cost  $0  and  that  6  rides  cost 
$4.50.  Then  ask  the  cost  of: 

(a)  1  ride  (b)  3  rides  (c)  8  rides 
(d)  10  rides. 

How  many  rides  can  one  get  for: 

(a)  $1.00  (b)  $2.00  (c)  $7.50? 

Is  it  reasonable  to  ask  how  much  2.5 
rides  would  cost?  Why? 

3.  Ask  students  to  draw  a  graph  of 
a  relation  that  will  produce  a  straight 
line  graph.  Examples:  cost  of  tennis 
balls  when  the  price  of  one  is  known; 
cost  of  admission  to  movies  for  different 
numbers  of  people  when  the  cost  of  one 
admission  is  known;  the  mass  of  a 
certain  number  of  bricks  when  the  mass 
of  one  is  known;  etc. 


ANSWERS'- 

7.  (a)  0  15  30  45  fcO  75  8.  (<»)  160  225  300  375  9.  (a)  0  9 00  1800  2700  3faOO 

10.  (b)  (i)  80  (ii)  20  (in)  bO  (iv)  (cl 


187 


OBJECTIVE 

To  write  an  ordered  pair  to  describe  a 
location  in  a  column  and  row 
situation 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


VOCABULARY 

column,  row 


BACKGROUND 

This  page  is  the  beginning  of  the 
formal  development  in  this  book  of  the 
coordinate  plane  for  graphing  ordered 
pairs.  This  system  of  graphing  was 
developed  by  Rene  Descartes. 

SUGGESTIONS 

Initial  Activity  If  your  classroom  is 
not  arranged  in  rows  and  columns,  have 
the  students  put  their  chairs  into  rows 
and  columns  (you  may  wish  to  use  an 
empty  room  or  gym  to  do  this).  Starting 
on  the  students’  right,  name  the 
columns  1,  2,  3,  etc.  Starting  with  the 
front  row,  number  the  rows  1,  2,  3,  etc. 
Call  out  an  ordered  pair  (column  first, 
row  second).  The  student  in  that  seat 
calls  out  his  name.  Example:  Teacher: 
(4,  2)  Student:  “Bill”. 

Do  not  use  the  term  “ordered pair’’ 
yet.  Develop  the  concept  first.  Then,  let 
each  student  call  out  a  pair  of  numbers 
—  column  first,  row  second,  i.e.,  an 
ordered  pair.  The  rest  of  the  class  calls 
the  name  of  the  student  in  that  location. 
Then,  call  a  student’s  name.  He  or  she 
has  to  give  the  correct  ordered  pair. 


sen  □  n  □  □ 

o  n  □  □  □ 

3  □  □  □  □  □ 
n  □  Bin  □ 

1  2  3  4  5 

Front 


USING  THE  BOOK 

Read  through  the  names  and  locations 
in  the  display  at  the  top  of  the  pupil 
page.  Point  out  the  similarities  to  what 
was  done  during  the  Initial  Activity 
demonstration  (especially,  column  first , 
row  second).  Discuss  any  dissimilarities 
(i.e.,  in  the  book,  we  use  a  “map”  of 
locations  but  during  the  class  demon¬ 


On  Parade 


The  Boy  Scouts  lined  up  for  a  parade. 

4  I  d 

3  ' 


Row 


Larry 


Jim 

gscsa*. 

Len 


Rob 


Ray 

5 


Exercises 

1.  Rob  is  at  place  (4,  2).  What  column  is  he  in?  4 

What  row  is  he  in?  2. 

2.  Harry  is  at  place  (1 , 3).  What  column  is  he  in?  i 

What  row  is  he  in?  3 


3. 


Who  is  at  the  place  (2,  3)?  Kick 


4.  Who  is  at  the  place  (3,  2)?  Mike 

5.  How  is  (2,  3)  different  than  (3,  2)? 
How  are  they  the  same? 

Use  this  rule: 


Always  name  the  column  first,  then  the  row 


6.  Who  is  in  the  spot? 

A  (4,  2)  R0b 


(b)  ( 1 ,  4)  Pebe. 


(c)  (4.  1 )  Cbas 


7.  Write  the  number  pair  for  the  place  of  each  Boy  Scout. 

Mark  (1,2.')  (b)  Larry  (2,4)  (c)  Frank  (4,3) 


id)  (5,2)  vvklfc 
(d)  Len  (5,3) 


188  Meaning  of  ordered 


stration,  we  used  real  people,  etc.). 

Do  Exercises  1  to  5  orally  with  the 
whole  class  or  in  small  groups.  Assign 
Exercises  6  and  7. 

ACTIVITIES 

1.  Arrange  classroom  objects  (i.e., 
ruler,  scissors,  pen,  etc.)  on  a  clear 
space  on  the  floor  or  on  a  large  table 
top.  Number  the  columns  and  rows  as 
was  done  in  the  Initial  Activity.  Have 
the  students  practise  naming  objects 
and  their  locations. 


2.  Have  the  pupils  make  their  own 
arrangements  using  objects  as  in 
Activity  1.  Have  them  challenge 
classmates  with  several  cards  such  as: 
“Name  the  item  at  location  (2,  4).” 
“Where  is  the  red  pencil?”  “The  black 
pen  is  at  location  (3,  2).  True  or 
False?”  and  so  on. 

3.  Provide  students  with  a  sheet  of 
grid  paper  in  squares  of  about  2  cm. 
The  students  are  to  record  in  each 
square  the  name  of  the  students  in  the 
class  according  to  the  seat  in  which 
they  sit. 


188 


Going  Camping 

The  tents  in  a  girl's  camp  are  set  up  in  columns  and  rows  as  shown: 


Row  3 


4 

/wolf  /> 

^/canary^s* 

A*y> 

using  ordered  pairs 

PACING 

Level  A  All 

A  \ 

/  Beaver _ > 

A> 

y^Bobm^y, 

.  A> 

/yy 

/eoZy 

/yy 

Level  B  All 

Level  C  All 

,  yyyy 

A^\ 

y  Moose^y* 

/la/^ 

A  \ 

/  Swan^-^ 

/' ;3> 

VOCABULARY 

ordered  pair 

BACKGROUND 

1 

2 

3 

Column 

4 

5 

The  location  of  a  tent  is  given  by  an  ordered  pair:  first  the  column  number,  then  the  row 
number. 

The  Bear  tent  is  located  by  the  ordered  pair  (5,  2). 


Exercises 


1. 


2. 


4. 


Give  the  name  of  the  tent  at  each  location. 

9  (2,1)  Moose  (b)  (4,  3)  Duck,  (o)  (5.  4)  0w| 
(f)  (2,  3)FoX  (g)  (4,  4)Coyote  <h)  (5.  1) 

Write  the  ordered  pair  that  locates  each  tent. 

Beaver (1)3>)  (b)  Canary  (3  4)  (c)  Bear  (5  2) 
(f)  Coyote  (4  4.)  (g)  Bat(l|2.)  (h)  Eagle  (3^ 

Which  tent  is  at  (4.  2)?  <s-0ose. 

Which  tent  is  at  (2,  4)? 

Does  (2,  4)  and  (4,  2)  locate  the  same  tent?  |\J0 
Marty  lives  in  Cub  tent. 

She  walked  to  Wren  tent.  5. 

How  many  rows  did  she  cross?  3 
How  many  columns  did  she  cross?  4 


(d) 

(0 


(1,4)  \^ren 
(3,  2)  CrocO 

Deer  (2,2.) 
Robin  (5  a,) 


(e)  (3,  3) 


Swan 


Shelley  went  from  (4,  3)  to  (2,  1). 

How  many  rows  did  she  cross?  £ 
How  many  columns  did  she  cross?  z 


OBJECTIVE 

To  locate  and  to  identify  an  item  in  a 
set  arranged  in  columns  and  rows 
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An  ordered  pair  is  the  name  given  to 
two  names,  numbers,  or  symbols  that 
are  arranged  in  a  special  order.  The 
ordered  pair  (4,  2)  is  quite  different 
than  (2,  4).  It  is  customary  to  write 
ordered  pairs  in  parentheses. 

SUGGESTIONS 

Initial  Activity  You  may  wish  to 
review  the  points  that  were  covered  on 
page  188;  namely,  (a)  always  name 
the  column  first  and  row  second,  (b)  we 
can  use  number  pairs  to  help  name 
locations. 

USING  THE  BOOK 

Discuss  the  pupil  display.  Print  out 
what  is  meant  by  “ordered  pair”  as  you 
proceed  through  the  exercises. 

Do  this  page  orally.  Elicit  students’ 
responses  to  Exercise  3,  particularly, 
and  bring  out  the  meaning  of  “ordered 
pair”  here. 

If  difficulties  are  experienced  with 
Exercises  4  and  5,  refer  to  the  Initial 
Activity  on  page  188  and  ask  similar 
questions  about  students  in  your 
classroom. 


ACTIVITIES 

1.  Play  “Mental  Maps”. 


knife 

dime 

pen 

hockey 

card 

spoon 

elastic 

band 

keys 

pencil 

cup 

1 

2 

3 

Prepare  a  tray  using  from  9  to  16 
common  items  from  the  class  and/or 
home.  Display  them  and  number  the 
columns  and  rows.  Allow  the  group  two 
or  three  minutes  to  look  at  the  tray  and 


memorize  the  contents  and  their 
locations.  Then,  cover  the  tray 
completely  and  ask  questions  such  as: 
“Name  all  9  (or  10)  items.”  “Where 
was  the  spoon?”  “Where  were  the 
keys?”  and  so  on. 

2.  Students  might  enjoy  preparing 
their  own  “Mental  Maps”  as  described 
in  Activity  1.  It  is  an  excellent  activity 
to  sharpen  memory  and  increase  con¬ 
centration  skills. 

3.  Have  students  draw  a  picture  of 
a  car  parking  lot  and  show  how  the 
cars  can  be  arranged  so  that  each  can 
be  located  by  an  ordered  pair. 
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OBJECTIVE 

To  identify  vertical  and  horizontal 
lines  drawn  on  a  page 

PACING 

Level  A  All 
Level  B  2-4 
Level  C  3,  4 

VOCABULARY 

horizontal,  vertical 

BACKGROUND 

Many  students  have  difficulty  with 
coordinate  graphing  because  they  fail  to 
understand  the  concepts  of  horizontal 
and  vertical. 

SUGGESTIONS 

Initial  Activity  Hold  a  metrestick  hor¬ 
izontally.  Then  say,  “This  stick  is 
horizontal.  It  points  to  the  horizon.” 
(Point  to  indicate  where  the  horizon  is. 
If  necessary,  explain  what  the  horizon 
is.)  Repeat  for  vertical.  Vertical  means 
“straight  up  or  overhead”.  Then  show 
how  to  represent  these  on  the  chalk¬ 
board. 

Ask  the  students  to  hold  their 
books  upright  in  front  of  them  and 
draw  horizontal  lines  and  vertical  lines 
along  the  edges.  It  may  also  be  helpful 
to  refer  to  the  “horizontal”  and 
“vertical”  knobs  found  on  most 
television  sets. 


Vertical  and  Horizontal 


Grid  1 


Grid  2 


>  W 

5 

4 

.  -  1 

e  bT 

>  V 

•  T 

0 

3 

c 

*  R 

s 

2 

i 

0 

F 

» 

A 

- 9 - 

0  12  3  4 

Vertical  lines 
Point  V  —  on  vertical 
line  1 


Horizontal  lines 
Point  E  —  on  horizontal 
line  4 


Exercises 

Use  Grids  1  and  2. 


i.  Name  the  line  each  letter  is  on. 

(a)  T  Vertical  (b)  S  Vertical  (c)  B  honzonUljd)  A  honWal  (e)  C  horizontal  (f)  W 


2. 


Ii<\e.£  line  4- 

Name  the  letter  on  the  line. 

(a)  vertical  line  0  R 
(c)  vertical  line  1  v 
(ej  horizontal  line  4  E- 


ine  5 


line  0 


line  a 


Vertical 

hn&3 


(b)  horizontal  line  1  F 
(d)  horizontal  line  3  D 


3.  Name  each  line  as  horizontal  or  vertical. 

(e) 

(b) - : - 

horizontal 


(a) 


Vertical 


(d) 


(c) 
vertical 

vertical 

4.  Is  each  letter  a  horizontal  or  vertical  line? 

K  horizontal  E 


horizontal 

(f) 


(g) 


horizontal 


(h) 


horizontal 


Vertical 


vec 


ver 


a  cal 


tical 


horizontal 
- ♦ - 


rvtoA 


1  Vertical 

S 


Vertical 


horizon-t 
B 

horizontal 


D 

vertical 


Verti  cal 


horizonta-l 
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USING  THE  BOOK 

Discuss  the  pupil  display.  You  might  do 
this  page  orally  as  an  Initial  Activity  to 
page  191. 


ACTIVITIES 

1.  On  the  chalkboard,  have  students 
prepare  two  lists  of  lines  found  in  the 
schoolyard. 

Horizontal  Lines  Vertical  Lines 
window  ledge  flag  pole 

sidewalk  hinged  edge  of  door 

2.  Have  the  students  make 
horizontal  and  vertical  lines  on  a  geo¬ 
board. 

3.  Use  a  geo-board  and  elastics. 
How  many  ways  can  you  make 
rectangles  with  these  areas? 


(a)  24  squares 

(b)  15  squares 

(c)  11  squares 

(d)  42  squares 

(e)  30  squares 

(f)  21  squares 

(g)  12  squares 

(h)  17  squares 

(i)  32  squares 

190 


|  K 

N 

i 

L 

H 

’A 7 

P 

Using  Grids 


Point  Q  —  on  vertical  line  3 

—  on  horizontal  line  2 


0  12  3  4 

(3,  2)  is  called  an  ordered  pair. 


Exercises 

i.  Name  the  letters  on  these  lines. 

vertical  line  1 ,  horizontal  line  3  j_ 
(c)  vertical  line  4,  horizontal  line  0  p 


(b)  vertical  line  2,  horizontal  line  5  n 
(d)  vertical  line  2,  horizontal  line  1  R 


2.  Name  the  letters  with  these  ordered  pairs.  Remember!  Vertical  first. 


I  (3.  2)  q 


(b)  (0.1)  M 


(c)  (0,  4)  X 


3. 


ne : 

,)? 


Write  the  ordered  pair  for 
these  points.  Remember!  The 
vertical  line  first 

A  B  C  D  E  F 
G  H  I  J  K  L  M 

P-- KerticoJ  li r\e  5  ,  hori zonkoi 
How  is  (5.  3)  different  from  (3.  5)7 

R-- vertical  Wne  3  horizontal 
'  Una  5 

Copy  the  ordered  pairs  below  Match  the  letters 
with  the  pairs. 

What  rides  on  a  gold  broom? 

(21?)  4  !7,  2)  r  (0.  5)  i  (2.  4)  c  (6.  4)  H 


1 

- - 

“c 

F 

K 

'  R 

D 

P 

4 

j 

E 

L 

8 

M 

• — 

— 

G 

> — 

H 

- * 

Dt,3) 
G  (3,0) 
J  1.2) 
M  (0,0) 


(d)  (4,  4)  j 

C(3» 

E  (5,2)  F(to,5> 

H  ( b,  o)  I  (o,5) 

K(2,V  L(0,l) 


0  1  2  3  4  5  6 


/ 

— 

— 

S 

— 

— 

0 

— — 

— 

G 

c 

H 

M 

E 

0 

4 

R 

w 

T 

> - 

L 

h - 

N 

» - 

B 

- <1 

0  12  3  4  5  6 
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ACTIVITIES 

1.  Students  might  enjoy  playing  a 
variation  of  “Tic  Tac  Toe”.  Each 
student  in  a  pair  is  given  a  6  line  X  6 
line  grid  labelled  0  to  5  on  each  axis  as 
shown.  Each  player  calls  an  ordered 
pair  in  turn  and  marks  an  X  or  O  on 
that  point.  The  object  is  to  get  four  of 
one  kind  (X’s  or  O’s)  in  a  straight  row 
—  vertically,  horizontally,  or  diagonally. 
Blocking  the  opponent  is  important  in 
the  strategy  of  the  game.  The  first 
player  to  get  four  in  a  row  is  the 
winner. 


r 

\ 

\ 

c 

) 

\ 

\  r 

Vv 

^  ( 

J 

\ 

J  \ 

J  \ 

J 

°0  /  1  3  4  5 


2.  Complete  simple  “connect-the- 
points”  pictures  on  grids  up  to  10  X  10. 
A  sample  is  shown. 

(a)  Graph  the  points. 

(b)  Connect  each  point  to  the  next 
using  a  heavy  line  to  complete  the 
picture. 


Start:  (3,  2),  (0,  2),  (2,  0),  (6,  0),  (8,  2), 
(3,  2),  (3,  3),  (0,  3),  (1,  5),  (3,  6),  (5,  6), 
(7,  3),  (3,  3) 

3.  Have  the  pupils  prepare  their 
own  “connect-the-dot”  activities  for 
exchange  with  other  groups  or 
classmates. 


OBJECTIVES 

To  write  an  ordered  pair  for  a  point 
on  a  grid 

To  graph  a  point  on  a  grid  given  the 
ordered  pair  for  the  point 

PACING 

Level  A  1-3,  5 
Level  B  All 
Level  C  All 

VOCABULARY 

ordered  pair 

RELATED  AIDS 

HMS  — DM46  and  DM47. 

BACKGROUND 

At  this  time  we  begin  to  move  away 
from  the  earlier  method  of  locating  a 
point  (over  and  up)  toward  the 
approach  of  intersecting  vertical  (first) 
and  horizontal  (second)  lines.  Hence, 
the  concepts  of  vertical  and  horizontal 
lines  are  emphasized.  Given  the  ordered 
pair  for  a  point,  one  first  locates  the 
vertical  line,  then  the  horizontal  line, 
and  marks  the  intersection  of  these  two 
lines  as  the  graph  of  the  point. 

SUGGESTIONS 

Initial  Activity  See  Using  the  Book  on 
page  190. 

USING  THE  BOOK 

Discuss  the  meanings  of  “vertical”  and 
“horizontal”.  Ask  students  to  identify 
objects  and  lines  which  are  vertical  or 
horizontal.  As  an  aid  to  keeping  the 
two  clear  in  the  students’  minds,  always 
talk  about  the  vertical  line  first. 

Introduce  and  discuss  the  term 
“ordered  pair”.  Using  the  display  at  the 
top  of  the  pupil  page,  discuss  why  (0,  4) 
and  (4,  0)  are  not  the  same.  You  may 
wish  to  do  Exercises  1  to  4  orally  as  a 
group  exercise  and  assign  Exercise  5  as 
independent  work. 

If  some  students  experience 
difficulty  in  locating  the  intersection  of 
vertical  and  horizontal  lines,  direct 
them  to  cut  two  paper  strips,  colour  one 
edge  of  each  and  place  one  along  the 
vertical  line  and  the  other  along  the 
horizontal  line.  This  will  help  in 
marking  the  point  of  intersection  and  in 
locating  the  point  in  question. 
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OBJECTIVE 

To  locate  points  on  a  road  map  that  is 
superimposed  with  a  grid  (using 
ordered  pairs) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

See  various  names  on  the  map. 

MATERIALS 

atlases 

BACKGROUND 

This  exercise  will  provide  the  student 
with  a  practical  use  for  ordered  pairs. 
However,  in  this  work,  the  spaces  are 
numbered,  not  the  lines,  as  in  the 
previous  exercises.  The  map  on  the 
pupil  page  emphasizes  this  point  since 
the  spaces  labelled  E  and  3  are 
coloured. 

Atlases  commonly  use  an  ordered 
pair  to  identify  the  location  of  places. 
Some  use  ordered  triples:  page  number, 
vertical  location,  and  horizontal 
location. 

SUGGESTIONS 

Initial  Activity  If  suitable,  use  a  map 
of  your  community  that  is  appropriately 
superimposed  with  a  square  grid. 

Locate  specific  places  using  an  ordered 
pair  as  identification. 


Road  Maps 


Maps  of  cities  or  provinces  often  have  a  grid  drawn  on  them  in  order  to  help  the  viewer  locate 
interest  points.  Refer  to  the  map.  The  C.N.  Tower  is  located  in  the  square  identified  by  E3. 

To  find  the  C.N.  Tower: 

Locate  E  on  the  horizontal  scale.  Move  upward. 

Locate  3  on  the  vertical  scale.  Move  to  the  right. 

Where  the  two  strips  intersect,  is  square  E3. 

In  this  square  we  easily  locate  the  C.N.  Tower. 
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USING  THE  BOOK 

Discuss  the  map  of  Toronto  and  area. 
Point  out  that  the  grid  system  has  been 
superimposed  on  the  map  to  help  the 
reader  locate  places.  Then  use  the 
example  of  the  C.N.  Tower  at  (E,  3). 
Ask  what  they  think  E  and  3  stand  for. 
[They  are  names  of  columns  and  rows.] 
After  they  have  located  the  C.N.  Tower, 
ask  them  to  locate  the  Parliament 
Building  at  (F,  5). 

Assign  and  correct  Exercise  1.  Ask 
the  pupils  to  locate  the  Marine 
Museum  and  to  write  down  the  ordered 
pair  for  its  location.  [D,  1] 

You  may  wish  to  do  the  exercises 
orally  as  a  class  activity  then  assign  the 
Activity  for  group  work. 
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Exercises 


Use 

the  ordered  pair  to  locate  each. 

(a) 

Bus  Terminal  —  G4 

(b) 

Ontario  Science 

Centre  —  K6 

(c) 

City  Hall  —  G3 

(d) 

Ontario  Place  — 

C2 

(e) 

Casa  Loma  —  F6 

(t) 

Black  Creek  Pioneer  Village  —  E8 

(g) 

Woodbine  Racetrack  —  B8 

<h) 

O’Keefe  Centre 

—  12 

2.  Give  the  location  of  each  by  means  of  an  ordered  pair  (letter,  number). 

(a)  Parliament  Building  (b)  Airport  Ag  (c)  Ferry  Docks  ^ 

(d)  Maple  Leaf  Gardens^  (e)  Gibson  House &g  (f)  T.D,  Centre  F3 

3.  An  atlas  usually  has  an  index.  The  index  is  an  alphabetical  list  of  cities  and  places. 

Place  Page  Location 

London.  England  28  C3 


Use  an  atlas  and  locate  these  places.  Name  the  country  each  is  in. 

(a)  Paris prcknca  (b)  Bangkok  Tho;U<NA  (c)  Bombay  Utf|;a 

(d)  Brussels  B&igium  (e)  Budapest  Hungary  (f)  Moscow  u  s.s.  R 

»*-»-  (i)  Montevideo  Uruguay 

(I)  Istanbul  TurKeg 


(g)  Tokyo  Japan’  (h)  Melbourne 

(j)  Capetown^  of  s<xAVl  <k>  Peking  ChiA(X 


■Africa. 


Activity 

Work  with  a  partner. 

Use  a  large  map  or  atlas. 

Locate  and  name  a  place. 

Give  the  location  by  means  of  an  ordered  pair  such  as  D4. 
Ask  your  partner  to  find  it. 

Take  turns. 

The  person  locating  the  most  places  is  the  winner 
Make  up  your  own  rules. 
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ACTIVITIES 

1.  To  help  maintain  skills  and  become 
familiar  with  the  intersection  of  areas 
(verses  lines),  have  the  pupils  help 
prepare  spinners  and  grids.  A  partially 
completed  sample  is  shown. 

Two  to  five  players  take  turns  twirling 
the  spinner  twice  to  yield  an  ordered 
pair.  Players  locate  that  square, 
complete  the  computation,  and  use  the 
correct  answer  as  a  score.  The  player 
with  the  highest  score  when  all  have 
had  seven  to  ten  turns  is  the  winner. 


Fill  in  the  blanks  using  whatever 
facts  you  wish  to  reinforce. 


13+10 

3/3 

2S-S 

txt 

3.1-H 

3Xi 

V 

7 

i 

5 

3 

<2 

/ 


\  Z  3  5  6,  7  r 


2.  Organize  a  “Map  Contest”. 
Form  two  teams.  Each  player  has  an 
atlas.  Write  the  name  of  a  city  on  the 
chalkboard.  The  first  player  of  each 
team  tries  to  locate  the  city  in  the  atlas. 
The  first  player  to  do  so  wins  a  point 
for  his  or  her  team.  A  player  from  the 
opposing  team  checks  to  see  that  the 
player  is  correct.  Then  assign  other 
cities  to  subsequent  pairs  in  the  teams. 
The  first  team  to  score  ten  points  wins. 
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OBJECTIVE 

To  evaluate  achievement  of  the 
chapter  objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM48. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
164). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page  Numbc 

1,  2 

A 

165,  166 

3 

B 

168 

5 

C 

178 

8 

D 

185 

7 

E 

191 

6 

F 

191 

4 

G 

170 

Chapter  Test 


(b) 

(e) 


3  X  T  =  15 
20  -  N  =  10 


(c) 

(0 


14  -  8  =  M 

■  +9=16 
7 


1.  Solve. 

(a)  6  +  ■'  =  1 3 
(d)  25  -5-  5  =  ■  5 

2.  Solve. 

(a)  N  <  3  M=o,  1,2  (b)  5  >T  t  =  0(i,2.,3,4-  (c)  17-7  >A  a=0,i,2,...+ 

3.  Graph  the  solutions  on  the  number  line. 

(a)  4  >  B  (b)  N  <  1  +  5 


(c)  8  +  3  =  X 


4. 


5. 


Russ  Eagle  Feathef^  *rosde  his  ten -speed  bicycle  I73kn?  altogether  on  the  weeYe2ncf 
On  Saturday  he  rode  7  km. 

How  far  did  he  ride  on  Sunday?  |p 

(a)  Write  a  number  sentence  for  the  solution.  (b)  Solve  the  number  sentence. 
Draw  a  bar  graph  to  show  these  facts.  7+N  =  !7  7  +  10  =  1"? 

Where  Immigrants  to  Canada  Crime  From  in  1976 


I  M  i  i  i  i  i 

•a  A  «  u  -r  A  a  JL .  T.  ^ 


5  ^  T  $  1  /o  // 


Britain 

36  000 

Portugal 

16  000 

United  States 

26  000 

India 

13  000 

West  Indies 

24  000 

Hong  Kong 

13  000 

6.  Write  the  ordered  pair  for  the  point, 
(a)  M  (i,3>)(b)  F  (4,i) 

7.  What  letter  is  identified  by: 

(a)  (2,  1)?  R(b)  (4,  3)?  r 


Rule: 


M 

— . 

B 

» . — 

T 

S 

W 

R 

F 

0  12  3  4 


Multiply  by  10  and  add  5. 
Copy  and  complete  the  table. 


jtiLiL3Jl 

rciz+sa 


Input 


0  12  3  5 


Output 


_5 _ is  as  ai  .is 
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Cumulative  Review 

Round  to  the  nearest  thousand. 


1.  47  30041  000  2. 

1  180  1000  3. 

25  500  000  4.  316  230  3/t>0005.  69  7  0  0  70  000 

Add. 

6.  34 

7.  999  400 

8. 

3.34 

9.  48.3  +  5.77  54.07 

+  67 

+  123  298 

+  1.25 

7 75T 

T 12Z  t)4S 

4-.5T 

Subtract. 

io.  78 

11.  988  005 

12. 

18  35 

13.  57.34  -  6.7  50.fc4 

-  29 

-  711  688 

-  9.41 

TT 

2.76~3TT 

8 . 94 

Multiply. 

14.  24.56 

15.  234 

16. 

638 

17.  23  X  1000  23  000 

X  0.3 

X  0.01 

X  45 

7.3  fc  8 

4 

ZE~Ti  6 

Divide. 

18.  9  )  i  76  >1  *5 

19.  26  }  783 

30R3  20 

64  j  8391  131  R1 

21.  234  -  100  2.34 

22.  Match. 

(a)  cone 

(b)  pyramid 

(c)  sphere 

(d)  cylinder 


ffi) 

(.') 


23.  How  many  minutes  past  12:00? 

10  min 


24.  Find  the  (a)  perimeter  (b)  area. 

,  14cm  io  cmz 

1  cm 


0) 

(| 

) 

(iii) 

(iv) 

^0 

ID  ■  n  ( 
ID  •  t U 

25. 

Calculate 

the  volume. 

Id  0  cm3 

1  cm 
1  cm 


1  cm 


5  cm 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review  the 
pages  that  contain  any  problems  of  the 
type  they  missed.  Some  students  can  do 
this  on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or, 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page  Number 

1-5 

27 

6,  10 

3 

7,  11 

21 

8,9,  12,  13 

12 

14 

94 

15 

109 

16 

86 

17 

70 

18-20 

145 

21 

108 

22 

37 

23 

126 

24 

155 

25 

160 

195 


CHAPTER  7  OVERVIEW 


This  chapter  introduces  and  develops  the  concepts  of 
properties  of  addition,  multiplication,  division, 
divisibility,  factors,  prime  and  composite  numbers, 
multiples,  exponents,  and  problem  solving. 

OBJECTIVES 

A  To  provide  practice  in  working  with  properties  of 
addition,  multiplication,  and  division 
B  To  introduce  the  concept  of  divisibility  and  to 

determine  if  a  number  is  divisible  by  2,  3,  4,  5,  9,  or 
10 

C  To  introduce  the  concept  of  a  factor  and  to  provide 
practice  in  working  with  factors,  common  factors, 
greatest  common  factors,  and  factor  trees 
D  To  develop  the  concepts  of  prime  and  composite 
numbers 

E  To  introduce  the  concept  of  multiples  and  to 

provide  practice  in  working  with  multiples,  common 
multiples,  and  least  common  multiples 
F  To  introduce  the  concept  of  exponents 

BACKGROUND 

As  the  chapter  title  “Number  Theory”  implies,  the 
intent  of  the  next  30  pages  is  to  explore  numbers,  the 
properties  of  numbers,  and  some  of  the  things  that  can 
be  accomplished  with  a  familiarity  with  basic  number 
theory. 

This  may  well  be  the  students’  initiation  into  some 
of  the  finer  points  of  number  theory.  Whereas  earlier 
experiences  were  limited  primarily  to  using  numbers  to 
name  quantities  in  (and  of)  groups,  these  pages 
represent  a  movement  towards  dealing  with  numbers  in 
abstraction.  Instead  of  using  an  example  such  as:  “A 
group  of  twenty-four  oranges  divided  into  groups  of 
twelve  will  give  two  groups.”  to  show  a  specific  division 
fact,  we  will  extend  such  an  example  to  yield  general¬ 
izations  such  as: 

2 

(a)  12  J24" 

(b)  24  is  divisible  by  12. 

Conclusions  such  as  this  can  be  confusing  if  they 
are  handled  improperly.  Move  slowly  through  the 
topics,  yet  not  so  slowly  as  to  lose  momentum  and 
thereby  overly  complicate  the  task.  Use  concrete 
materials  to  introduce  ideas  whenever  possible  and 
follow  that  introduction  quickly  with  numerous  chalk¬ 
board  and  orally  completed  examples.  Constantly 
remind  the  students  what  they  are  doing  and  give  them 
plenty  of  opportunity  to  verbalize  what  various 
expressions  and  exercises  mean. 

Examples 

102  is  simply  another  way  of  writing  100. 

27  is  divisible  by  3  because,  when  3  is  divided  into  it, 
there  is  no  remainder;  it  divides  evenly. 

3  X  16  is  the  same  as  (3  X  10)  +  (3X6)  because  16  is 
the  same  as  10  +  6. 

Use  games  and  student-centred  activities  to 
provide  practice  and  to  reinforce  the  lessons.  Get  the 


pupils  involved  in  the  preparation  of  the  various 
materials  required  for  the  games.  This  will  provide 
further  opportunity  to  discuss  what  is  needed,  why  it  is 
needed,  and  how  it  can  be  used. 

Above  all,  keep  all  lessons  concise  and  simple. 
Expressions  such  as  “least  common  factor”,  “a 
number  expressed  as  a  product  of  primes”,  “the 
associative  property  of  multiplication”,  and  numerous 
others  used  in  this  chapter  will  sound  complicated  and 
incomprehensible  to  many  if  they  are  introduced  too 
quickly  and  out  of  context.  Stress  the  simplicity  of  the 
topics,  provide  plenty  of  reinforcement  (don’t  forget  the 
Extra  Practice,  pages  338  and  339  of  the  student’s  text) 
and,  if  necessary,  divide  up  these  number  theory  topics 
by  interspersing  them  among  lessons  which  review 
previous  material  and  recall  successful  experiences. 

MATERIALS 

flash  cards 
toothpicks 
centimetre  cubes 
counting  devices  such 
as  bottle  caps 

CAREER  AWARENESS 

Industrial  Designer  [204] 

Industrial  designers  have  varied  backgrounds:  some 
are  schooled  or  trained  in  the  field  of  art;  others  are 
engineers  with  extensive  mathematical  and/or  scientific 
training  from  universities  or  technical  institutions. 

Most  have  training  in  drafting. 

One  of  the  jobs  of  an  industrial  designer  is  to 
design  the  packages  in  which  products  will  be  placed 
for  shipment,  display,  and  sale.  These  packages  must 
be  attractive  as  well  as  protective  of  the  product. 

Often,  the  package  must  convey  to  the  customer  the 
impression  that  it  is  a  useful  product,  how  it  is  to  be 
used,  and  any  safety  precautions.  The  package  must 
not  be  too  expensive  in  comparison  to  the  cost  of  the 
object  itself. 

Some  industrial  designers  work  with  the  design  of 
the  product  itself.  Often  they  ensure  that  the  product 
is  attractive,  safe,  and  not  unduly  cumbersome,  heavy, 
or  otherwise  impractical.  They  must  have  knowledge  of 
a  wide  range  of  materials  in  order  to  select  the  best 
material  for  the  product  or  its  package. 

A  concern  of  an  industrial  designer  is  the  shape  of 
the  product  or  its  package.  Since  shipping  is  often  a 
major  cost  of  a  product,  choosing  a  shape  to  ensure 
minimal  volume  at  least  cost  is  important.  Also, 
stacking  the  product  in  a  warehouse  or  on  shelves  for 
the  consumer  is  an  important  aspect.  What  shapes  are 
best  for  this  has  to  be  considered. 

The  working  conditions  for  an  industrial  designer 
are  usually  very  good  in  that  they  work  in  an  office 
and  usually  for  normal-length  work  days. 


coloured  circles 
animal  pictures 
newspapers 


Tune  Up 


1. 

(a) 

3  X  7  21 

(b) 

9  X  6  SI' 

(c) 

8X4  $2 

(d) 

5  X  9  45 

(e) 

9  X  9  81 

2. 

(a) 

34 

(b) 

46 

(c) 

19 

(d) 

88 

(e) 

76 

X  3 

X  6 

X  7 

X  5 

X  9 

~To2 

2.76 

733 

440 

684 

3. 

(a) 

30  X  70 

(b) 

800  X  60 

(c) 

700  X  200 

(d) 

271  X  10 

(e) 

375  X  100 

31 00 

48  OOO 

140  OOO 

27/0 

SI  500 

4. 

(a) 

$8.53 

(b) 

$13.72 

(c) 

$57.04 

(d) 

$628.15 

(e) 

$198.35 

X  9 

X  6 

X  8 

X  7 

X  4 

$  76.77 

$  82.32 

£45632 

£4397.05 

$793. 40 

5. 

(a) 

36  —  4  9 

(b) 

49-7  7 

<c) 

28-4  7 

(d> 

72  —  8  9 

(e) 

54  -r  9  b 

£3 

10 

80 

10 

9 

6. 

(a) 

10  )  230 

(b) 

10  JToo 

(c) 

100  )  8000 

(d) 

100  )  1000 

(e) 

1000  )  9000 

79 

45 

88 

£7 

66 

7. 

(a) 

4  f3TF 

(b) 

9  J~405" 

(C) 

8  5T04~ 

(d) 

5  [""285* 

(e) 

7  [46f 

514-85 

159  3  R3 

1  1  66R4 

2435*1 

2296R.E 

8. 

(a) 

9  ) 4631 

(b) 

4 ) 6375 

(C) 

6  ) 7000 

(d) 

2  f4871 

(e) 

3  ) 6890 

Copy  the  grid  and  make  a  bar  graph  of  your  results. 
Each  correct  answer  is  worth  1  point. 


5  points 
4  points 
3  points 
2  points 
1  point 


3  4  5  6  7 

Question  Number 
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ACTIVITIES 

1.  The  numbers  on  the  outside  ring  are 
multiplied  by  the  number  in  the  centre. 
Using  a  pointer,  point  to  8.  Students 
respond  “48”.  After  sufficient  practice, 
change  the  number  in  the  centre  to  give 
practice  in  all  tables. 

8 


2 


1 


3 


4 


X6 


16 


8 


64 


72 

56 


4-8 


40 

24 


0 


48 


32 


OBJECTIVE 

To  review  multiplication  and  division 
facts 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

flash  cards 

SUGGESTIONS 

Initial  Activity  Review  multiplication 
and  division  facts  by  using  flash  cards  or 
any  other  drill  device.  On  the  chalk¬ 
board,  write  the  following  examples. 

47 

X  3  4 ) 219 

Work  the  examples  on  the  board. 

USING  THE  BOOK 

Ask  the  students  to  forecast  the  number 
of  questions  they  will  answer  correctly. 
At  the  end  of  the  assignment,  they  can 
compare  their  forecast  with  their  actual 
achievement. 

Students  should  be  encouraged  to 
write  only  the  answers  wherever 
possible. 

You  may  wish  to  provide  1  cm 
graph  paper  so  that  the  students  can 
graph  their  results. 

If  students  have  difficulties  with 
some  of  these  exercises,  you  may  wish 
to  provide  remediation.  The  following 
chart  indicates  where  the  various  topics 
were  presented  in  the  text. 


Exercise 

Page 

1 

69 

2 

73 

3 

70,71,84 

4 

79 

5 

101 

6 

107 

7 

104 

8 

145 

0  6 


7  9 

5 

2.  The  numbers  on  the  outside 
ring  are  divided  by  the  number  in  the 
centre.  Point  to  16.  Students  respond 
“2”.  Point  to  40.  Students  respond  “5”, 
and  so  on.  Change  the  number  in  the 
centre  to  cover  all  tables.  Numbers  on 
the  outside  can  also  be  changed  so  that 
the  answer  is  not  always  even. 


3.  This  game  can  be  played  by 
small  groups.  Two  piles  of  cards  are 
needed.  One  pile  contains  numbers 
from  1  to  9.  The  second  pile  contains 
numbers  from  9  to  100.  These  cards  are 
shuffled  and  the  operation,  multiplica¬ 
tion  or  division,  is  decided.  Player  1 
takes  the  top  card  off  each  pile  and  if 
the  operation  is  division,  divides  the 
larger  number  by  the  smaller  number. 

If  the  answer  is  correct,  a  point  is 
scored  and  the  next  player  takes  a  turn. 
The  player  with  the  most  points  at  the 
end  of  a  given  time  limit  wins. 
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OBJECTIVE 

To  provide  practice  in  working  with 
properties  of  addition 

PACING 

Level  A  1-11 
Level  B  All 
Level  C  All 

VOCABULARY 

property,  commutative,  associative 

MATERIALS 

toothpicks 

BACKGROUND 

Commutative  property 
a  +  b  =  b  +  a 
Associative  property 

(a  +  b)  +  c  =  a  (b  +c)  =  (u  +  c)  +  b 
The  associative  property  is  based  on  the 
fact  that  addition  is  a  binary  operation, 

i.e.,  it  can  be  performed  on  only  two 
numbers  at  a  time.  The  identity 
element  for  addition  is  zero.  The  sum 
of  any  number  and  zero  is  the  number 
itself. 

SUGGESTIONS 

Initial  Activity  Distribute  a  number  of 
toothpicks  to  each  student.  Ask  them  to 
make  a  bundle  of  4  toothpicks.  Then 
they  make  another  bundle  of  3 
toothpicks.  Ask:  “How  many  toothpicks 
altogether?”  [7]  Start  afresh.  Make  a 
bundle  of  3  toothpicks.  Make  another 
bundle  of  4  toothpicks.  Ask:  “How 
many  toothpicks  altogether?  [7]  Ask: 

“To  get  the  sum  of  two  numbers,  does 
it  make  any  difference  what  number 
comes  first?”  [No]  Inform  the  pupils  that 
this  property  of  addition  is  called  the 
“commutative  property”. 

Following  the  same  procedure, 
work  with  bundles  of  toothpicks  and 
lead  students  to  discover  the  associative 
property  and  the  identity  property  of  zero 
in  addition. 


Properties  of  Addition 

Commutative  Property  Examples  of  the  properties 

We  can  change  the  order  of  4  +  3  =  7  156  +  203  =  359 

addends  and  not  change  the  sum  3  +  4  =  7  203  +  156  =  359 

Associative  Property 

We  can  change  the  grouping 
of  the  addends  and  not  change 
the  sum. 

(3  +  4)  +  5  =  12  215  +  (7  +  1 15)  =  337 

3  +  (4  +  5)  =  12  (215  +  7)  +  1 15  =  337 

Property  of  Zero 

When  we  add  zero  to  a 

number  the  sum  is  the  number. 

3  +  0  =  3  891  +  0  =  891 

0  +  7=  7  0  +  793  =  793 

Exercises 

Calculate. 

4  +  6  =  N  10 

6  +  4  =  N  i° 

Is  4  +  6  =  6  +  4?  Yes 

A  531  +  291  =  N  822. 

291  +  531  =  N  822 

Is  531  +  291  =  291  +  531?  Yes 

3.  (3  +  7)  +  9  =  N  '7 

3  +  (7  +  9)  =  N  (9 

4.  (631  +  25)  +  746  =  N  '402 

631  +  (25  +  746)  =  N  1402 

Is  (3  +  7)  + 


3  +  (7  +  9)?  Yes 


5.  0  +  9  = 
18  +  0 


N  4 
=  N  IS 


Complete. 

7.  13  +  15  =  15  + 
9.  7  358  203  +  0  = 


7  358  £03 


Is  (631  +  25}  +  746  =  631  +  (25  +  746)?  Yes 

6.  754  +  0  =  N  754 
0  +  6375  =  N  6315 

52.1  £>74 

8.  (395  +  521)  +  674  =  395  +  (■  +  A) 

10.  0  +  635  468  =  ■  635  468 


11.  Can  you  write  a  zero  property  for  subtraction?  (Hint:  7-0  =  7) 

When  uia  subtract  ze.ro  from  a  number  tne  AiCfe.renc.e-  is  tWe  number. 

12.  Is  there  a  commutative  property  for  subtraction?  ( Hint :  Is  6  -  5  =  5  -  6?) 

13.  Is  there  an  associative  property  for  subtraction?  (Hint  :  Is  7  -  (3  -  2)  —  (7  -  3)  -  2?)  No 
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USING  THE  BOOK 

Read  through  the  pupil  display  at  the 
top  of  the  page  together  to  consolidate 
the  students’  understanding  of  the  three 
properties. 

Do  Exercises  1 ,  3,  and  5  orally 
with  the  students.  Assign  the  rest  of  the 
exercises  for  independent  work. 

ACTIVITIES 

1.  Have  the  students  each  draw  a 
diagram  showing  the  commutative 
property  of  addition. 

2.  Have  the  students  each  draw  a 


diagram  showing  the  associative 
property  of  addition. 

3.  Have  the  students  each  draw  a 
diagram  showing  the  zero  property  of 
addition. 

4.  Have  the  students  play  “Con¬ 
centration”  as  described  in  the  Activity 
Reservoir.  Have  them  help  make  pairs 
of  game  cards  such  as  these. 
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Using  Addition  Properties 

Associative  Property 

Add  by  using  grouping. 

(6  +  5)  +  4  =  6  +  (5  +  4) 

23  +  54  =  23  +  (50  +  4) 

=  6+9 

=  (23  +  50)  +  4 

I 

=  15 

=  73  +  4 

=  77 

Commutative  Property 

Add 

:  17  +  4  +  3+  16  =  17  +  3  +  4+  16 

3  +  4  = 

4  +  3 

=  20  +  20 

=  40 

Exercises 

Copy  and  complete 

i.  52  -1-  64  = 

52  +  (60  +  A) 

2. 

78  +  98  =  78  +  ( A°+  Wfi 

= 

(52  +  A<*o+  ■  4 

=  (78  +  Al°+  ■  8 

= 

▼2+  » 

=  ^8+  ■ 

= 

•  1* 

=  •  nto 

Add. 

3.  53  +  82 

4.  223  +  84  5. 

556  +  88 

6.  479  +  21  7.  576  +  79 

1 35 

307 

b+4 

500  k55 

8.  23  +  8  +  7  +  32  9.  470  + 

27  +  30  +  123  10.  56  +  18  +  14  +  22 

70 

» 

£>50 

1/0 

11.  3 

12.  26 

13. 

407  14.  2316 

4 

22 

219  4425 

7 

34 

293  6544 

6 

18 

538  5665 

5 

14 

781  6348 

3 

18 

662  +  7722 

+  5 

+  36 

+  117 

33  O2o 

23 

Lk& 

?0/7 
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OBJECTIVE 

To  provide  further  practice  in  the  use 
of  the  properties  of  addition 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  With  less  able 
students,  you  may  wish  to  continue 
working  with  the  toothpicks  in  the  same 
manner  as  described  in  the  previous 
lesson.  If  this  is  not  considered 
necessary,  reinforce  the  students’  under¬ 
standing  of  the  properties  of  addition 
by  going  over  some  examples  of  the  sort 
shown  in  the  display  at  the  top  of  the 
pupil  page. 

USING  THE  BOOK 

Do  Exercises  1  and  2  on  the  chalkboard. 
Have  students  provide  the  appropriate 
numbers  to  complete  the  examples. 
Assign  the  rest  of  the  page. 


ACTIVITIES 


1.  Pupils  might  enjoy  playing  “Number 
Lines”.  Distribute  sheets  with  several 
number  lines  drawn  on  them.  Use  the 
number  lines  to  reinforce  the  properties. 
Commutative  Property 

30  +  40  =  70 


40  +  30  =  70 

Associative  Property 

(20  +  30)  +  40  =  90 


20  +  (30  +  40) 


2.  Use  vertical  addition  questions 
to  reinforce  the  commutative  property. 
Ask:  “Are  the  answers  the  same?” 


(a)  (i) 

75 

(ii) 

53 

+  53 

+  75 

(b)  (i) 

117 

(h) 

40 

+  40 

+  117 

3.  Use  vertical  addition  to 
reinforce  the  associative  property  by 
writing  addends  in  as  many  ways  as 
possible.  Ask:  “Are  the  answers  the 
same?” 


(i) 

17 

(ii) 

33 

24 

17 

33 

24 

+  45 

+  45 

(iii) 

17 

(iv) 

24 

45 

33 

24 

17 

+  33 

+  45 

EXTRA  PRACTICE 

1.  365  +  (276  +  543)  =  (365  +  ■)  +  543 

2.  9847  +  3042  =  3042  +  ■ 

3.  Add  each  from  top  to  bottom,  then 
bottom  to  top.  Is  the  answer  the  same? 

(a)  84.3 

9.5 

36.4  [135.5] 

+  5.3 


(b)  $593.24 

48.37 

1.05  [$1326.24] 

+683.58 


(c)  66  493 

7  682 

449  [76  409] 

+  1  785 
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OBJECTIVE 

To  provide  practice  in  the  use  of  the 
properties  of  multiplication 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

toothpicks,  centimetre  cubes 

BACKGROUND 

Commutative  Property 
a  X  b  =  b  X  a 
Associative  Property 
( a  X  b)  X  c  =  a  X  (b  X  c)  —  {a  X  c)  X  b 
Multiplication  is  also  a  binary  operation. 
The  identity  element  in  multiplication  is 
one.  The  product  of  any  number  and 
one  is  the  number  itself. 

SUGGESTIONS 

Initial  Activity  Use  concrete  materials 
such  as  toothpicks  and  have  the 
students  make  an  array  such  as  this. 


Lead  students  to  see  that  3  groups  of  4 
is  the  same  as  4  groups  of  3.  This 
illustrates  the  commutative  property. 

To  show  the  associative  property, 
use  centimetre  cubes  to  form  a  solid. 


/ 

/ 

/ 

/ 

/ 

/ 

\  s 

\ 

V  ' 

\ 

\ 

^  V  X  X  V  ^ 

s 

S 

(5  X  3)  X  2  =  5  X  (3  X  2) 

15X2  =  5X6 
30  =30 

Use  toothpicks  to  show  the  identity 
property  of  one  by  having  students  form 
an  array  of  7.  One  group  of  7  is  7. 

USING  THE  BOOK 

Go  over  the  display  information  shown 
at  the  top  of  the  pupil  page  to  consol¬ 
idate  understanding  of  the  properties. 

Do  Exercises  1  to  3  orally  with  the 
students.  Assign  the  rest  of  the  page. 

ACTIVITIES 

1.  Have  students  draw  arrays  showing 
the  following. 

(a)  7  X  3  =  3  X  7 

(b)  4  X  6  =  6  X  4 

(c)  3  X  9  =  9  X  3 

2.  Provide  centimetre  cubes  and 
blank  paper.  Have  the  students  play 
“Volume”  in  pairs.  The  first  player 
uses  the  cubes  to  make  a  rectangular 


Properties  of  Multiplication 


Commutative  Property 

We  can  change  the  order  of 
the  factors  and  not  change 
the  product. 

Associative  Property 

We  can  change  the  grouping  of 
the  factors  and  not  change  the 
product. 

Property  of  1 

When  we  multiply  a  number  by 
1  the  product  is  the  number. 

Property  of  0 

When  we  multiply  a  number  by 
0  the  product  is  0. 


Examples  of  the  properties 


4  X  5  =  20 

5  X  4  =  20 


1 1.3  X  12.3  =  138.99 

12.3  X  1 1.3  =  138.99 


42 


=  452.88 


3  X  (2  X  7)  =  3  X  14  7.4  X  (6  X  10  2)  =  7.4  X  61.2 


42 


452.88 


8X1=8 

1X19=19 


6X0=0 
0  X  27  =  0 


302  X  1  =  302 
1  X  1976  =  1976 


7165  X  0  =  0 
0  X  1  365  461  =  0 


I 


(3X2)X7  =  6X7  (7.4  X  6)  X  10.2  =  44.4  X  10.2 


Exercises 


• 

7 

X 

9  = 

N 

6  3 

2. 

463  X 

7.2 

= 

N 

3333.. 6 

9 

X 

7  = 

:  N 

63 

7.2  X 

463 

= 

N 

3333.6 

Is 

7 

X  9 

= 

9  X 

7? 

Yes 

Is  463 

X  7 

2 

= 

7.2  X  463?  Ye.s 

3. 

(9 

X 

11) 

!  X 

4  = 

N 

396 

4. 

(7.2  X 

6)  X 

1 ' 

1.9 

=  N  514.08 

9 

X 

(11 

X 

4)  - 

N 

396 

7.2  X 

(6  X 

1 

1.9)  *=  N  514,08 

Is 

(9 

X  1 

11) 

X  4 

= 

9  X  (1 1  X  4)?  yes 

Is  (7.2 

X  6) 

X 

:  1 

1.9  =  7.2  X  (6  X 

5. 

7 

X 

1  = 

■ 

1 

6. 

615  716  X 

1 

= 

N  fc>55  7 lb 

1 

X 

9  = 

■ 

9 

1  X  3 

060 

609 

=  N  3  ofcO  boy 

7. 

8 

X 

15 

15  X 

■ 

8 

8. 

(6  X  72)  X 

8 

= 

6  X  (72  X  ■) 

9. 

8 

X 

0  = 

:  N 

0 

10. 

1  765 

342 

X 

0 

=  N  o 
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prism.  The  second  player  calculates  the 
volume  in  two  ways  (i.e.,  (3  X  4)  X  4 
and  3  X  (4  X  4)).  Players  change  roles 
and  score  points  by  giving  the  correct 
volume. 

3.  Have  the  students  help  prepare 
appropriate  skill  cards  in  order  to  play 
“Dominoes”  as  described  in  the 
Activity  Reservoir.  Use  cards  such  as 
these. 


4X5 

6X7 

7X6 

0 

83  XO 

42 

1  X42 

3X8 

EXTRA  PRACTICE 

Complete. 

(a)  (764  X  359)  X  100  =  764  X  (■  X  ■) 
[359,  100] 

(b)  1 15  X  0  =  N  [0] 

(c)  29  X  36  =  36  X  ■  [29] 

(d) 48  X  1  =  ■  [48] 

(e)  1  X  175  =  ■  [175] 
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Property  Practice 


Commutative  Property 
3  X  2  =  2  X  3 


8 

X  6.385 


6.385 
X  8 


Associative  Property 

(6  X  3)  X  5  =  6  X  (3  X  5) 
=  6X15 


51.080 

We  can  multiply  using  grouping  of  factors. 
432  X  42  =  432  X  (7  X  6) 

=  (432  X  7)  X  6 
=  3024  X  6 
=  18  144 


Exercises 

Use  the  commutative  property  and  multiply 
1.  9  8.34 

X  8.34  X  A  ^ 

~rsr;oi 

3.  7  4.  9 

X  0.34  X  3.546 


2.5  to 


2.  8 
X  2.56 


2.38 

Use  factors  to  multiply 
8. 


31.914 


5.  6 

X  123  64 

74 1. 84 


X  ■  8 
2o.4  8 

6.  9  7. 

X  191.4 
. T722.fe 


X  205.05 

820.2.0 


39  X  24  =  39  X  (6fcX 


9.  37  X  35  =  37  X 


7 

(A,x  i 

x 


=  X  « 

=  ▼  X  ■ 

=  ▼  x  ■ 

435 

=  #  936?  992. 

2GIO 

10.  29  X  15 

11.  31  X  32 

12.  58  X  45 

13.  84  X  27  14. 

1/34 
63  X  18 


15. 


32  u 


16.  54 


MS 


17. 


42m42  18-  45Wik  19-  97%?si% 


Use  both  properties. 


★  20.  32 

X  8.81 


8.81 
X  32 


8.81 
—  X  8 

■  ■■■ 

X  4 


*21.  56  *  22.  25  *  23.  35 

X  6.321  X  16.46  X  23.844 

70.48  353.?  7  fo  417.50 


OBJECTIVE 

To  provide  practice  in  working  with  the 
properties  of  multiplication 

PACING 

Level  A  1-19 
Level B  1-19 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Use  examples  like 
those  in  the  pupil  display  to  show 
students  that  multiplication  can  be 
made  easier  by  using  the  commutative 
and  associative  properties.  Before 
working  with  the  associative  property 
example,  you  might  have  to  review  the 
term  “factor”. 

USING  THE  BOOK 

Do  Exercises  1  and  2  on  the  board  with 
the  students.  Assign  Exercises  3  to  7. 

Do  Exercises  8  and  9  on  the  board 
with  the  students.  Assign  Exercises  10 
to  19. 

Do  Exercise  20  on  the  board  with 
the  Level  C  students.  Assign  Exercises 
21  to  23. 
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ACTIVITIES 


1.  Distribute  squared  paper.  Have 
students  colour  in  squares  to  show  that 


3  X  4  =  4  X  3. 


Jig 

) 

ilSl 

>3X 

4 

:ggg$S: 

;  ( 

4 

*3  7 

] 

V 

Use  other  examples  such  as 
6  X  2  =  2  X  6  and  8  X  4  =  4  X  8. 

2.  Have  the  students  complete  this 
table. 


demonstrate  the  various  properties  (i.e., 

8  X  7,  9  X  4,  7  X  3,  0,  etc.). 

EXTRA  PRACTICE 

Use  factors  to  multiply. 

(a)  42  X  36  =  42  X  (A  X  ■) 

=  (42  X  A)  X  ■ 

=  ▼  X  ■ 

=  *[1512] 

(b)  76  X  24  [1824]  (c)  63  X  56  [3528] 

(d)  31  X  81  [2511]  (e)  476  X  72  [34  272] 

(f)  852  X  21  [17  892] 

(g)  63.4  X  18  [1141.2] 


3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Have  the 
students  randomly  fill  their  blank  grids 
with  examples  from  the  chalkboard 
such  as  7  X  8,  4  X  9,  3  X  7,  0  X  27, 
etc. 

As  the  “Leader”,  call  out 
appropriate  expressions  which 


X 

1 

2 

3 

4 

5 

6 

1 

1 

2 

3 

4 

2 

2 

4 

6 

3 

3 

6 

9 

4 

5 

6 

1  x  1  =  1  X  1 
1  X  2  =  2  X  1 
1  X  3  =  3  X  1 
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OBJECTIVE 

To  provide  practice  in  the  use  of  the 
properties  of  division 

PACING 

Level  A  1-24 
Level B  1-24 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Have  students 
complete  this  pattern. 

2  -r-  1  =  2  3  -T-  1  =  3 

4  -t-  1  =  ■  7-M=B 

26  -i-  1  =  ■  1 19  -h  1  =  ■ 

Elicit  from  the  students  that  when  a 
number  is  divided  by  1,  the  quotient  is 
the  same  as  the  original  number.  Have 
students  complete  this  pattern. 

0  H-  1  =  0  0  H-  2  =  0 

0  4-  3  =  ■  0  4  9  =  ■ 

0  -i-  35  =  ■  0  4- 143  =  ■ 

Elicit  from  the  students  that  when  0  is 
divided  by  a  number,  the  quotient  is 
always  0. 

USING  THE  BOOK 

Read  Exercises  1  and  2  with  the  class. 
Have  the  students  write  the  appropriate 
number  sentences.  In  Exercise  3, 
encourage  students  to  write  only  the 
answers  wherever  possible. 

Read  Exercises  23,  24.  and  25  with 
the  class.  You  may  wish  to  draw 
attention  to  the  different  units  of 
measurement  in  Exercise  25,  210  cm 
and  630  m,  and  point  out  the  necessity 
of  having  to  change  one  so  that  they  are 
both  in  the  same  unit  before  dividing. 


Properties  of  Division 

Property  of  Zero 

(a)  Zero  divided  by  a  number 
is  zero. 

(b)  Division  by  zero  has 
no  meaning. 

Property  of  1 

When  we  divide  a  number  by 
1  the  quotient  is  the  number. 

Exercises 

i.  You  have  a  party.  2.  You  have  a  party. 

4  friends  come.  But  no  one  comes. 

You  share  0  pizzas.  You  share  2  pizzas. 

fJO  p izzQ  p  piz.zxis 

How  much  pizza  does  each  person  get?  r  How  much  pizza  do  you  get?  &  » 

Write  a  number  sentence.  °~5  "°  Write  a  number  sentence.  2~l  =  2- 


Calculate  the  answer,  where  possible.  It  ^<,3 


3.  20  -  4S 

4.  6  - 

-  I6 

no  .  0 

5.  7  -  0rnea»»i3  6.  0  —  9 

7. 

96  -  6  ,b 

It  has 

8.  360  3-j  13b0 

9.  0  - 

■  9,°03 

1°.  54  -  11.  64  -  8| 

12. 

10  -  0™ 

1  7  <o5  meaning. 

13.  9  [27ft 

14.  41 

I42©, 

15.-74  10.0  .  16.  6.2 11 2 A 

xfc  Was  no  meamrvj  17  ‘TSb 

% 

,1  )  1765  . 

n<\S  no  meaning. 

18,  23  )  437 

19.  64 

[51  264 

20.  0  [T7  945  21.  1  Y 17  956 

22. 

0  f895 

23.  Max  had  54.9  mm  of  silver  wire. 

He  cut  it  into  9  equal  pieces  for  jewellery. 

How  long  is  each  piece?  ^  rT'm 

24.  Henrietta  worked  in  the  garden  2 10  rnin  altogether. 
How  many  hours  did  she  work? 

25.  The  distance  around  Jim’s  bicycle  wheel  is  210  cm 
Jim  rode  his  bicycle  630  m. 

How  many  times  did  the  wheel  turn? 
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Examples  of  the  properties 
0-6  =  0  0-416  =  0 

2^0  has  no  meaning. 


1  =  3 


647 


1  =  647 


ACTIVITIES 

1.  Have  students  make  up  problems 
similar  to  those  in  Exercises  1  and  2  to 
further  demonstrate  the  properties  of 
division. 

2.  Write  9  -4-  0  =  ■.  Have 
students  write  related  multiplication 
sentences.  They  then  try  to  replace  ■ 
with  a  number  that  makes  the  number 
sentence  true.  Ask:  “Do  ■  X  0  =  9  or 
0  X  ■  =  9  have  solutions?”  [No]  Ask: 
“Then  does  9t0  =  ■  have  a 
solution?”  [No] 

3.  Play  “Quad-Row”  as  described 
in  the  Activity  Reservoir. 


EXTRA  PRACTICE 

(a)  18  4-  1  =  ■  (b)  36  4-  0  =  ■ 

(c)  0  4  97  =  ■  (d)  5827  -5-  1  =  ■ 
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The  Distributive  Property 


q  q  q 

.;h:; 

Ml 


m-i 

m 

:is  ■£ 
■ 


*?  +  -3  • 


2  sets  of  (30  +  4) 
2  X  (30  +  4) 

2  X  34 
68 


2  sets  of  30  +  2  sets  of  4 
(2  X  30)  +(2X4) 

60  +8 

68. 


2  X  (30  +  4)  =  (2  X  30)  +  (2  X  4) 


Exercises 

Complete. 

i. 


i 

i 


X  (i°+ 
X  i5 

i° 


i  =  (i  xi°)  +  d  xi ) 
=  if  +  ■ 

= 


.  X(tf  +  i) 

ixi2 

r 


(i  xi)  +(i  xi) 

i°  +  ■ 
i4 


3.  3  X  12  =  3  X  (10  +  i) 

=  (3  X  if )  +  (3  X  i  ) 

=  i°  +  ■ 

=  ib 


4. 


4X23=  4  X  (If +  i) 

=  (4  X  i°)  +  (4  X  i 

=  i°  +  # 

=  # 


5.  5  X  26  130  6. 

10.  4  X  412  |fe48  11.  8  X  109  872  12. 


7  X  19  133  7.  9  X  36  32+  8.  6  X  43  258  9.  8  X  96  7t>8 

7  X  209  14+3  13.  8  X  620  4U0  14.  6  X  350  £ioo 
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ACTIVITIES 

1.  Have  the  students  illustrate  multipli¬ 
cation  expressions  using  a  number  line. 
Example 

2  X  12 
2  X  (10  +  2) 

(2  X  10)  +  (2X2) 

24 


J  I  I  I  L 


J  I  I  L 


3  £  S  6  7  ft  /O  ll  /X  13  /♦  is  /(  n  ir  /f 


OBJECTIVE 

To  provide  practice  in  working  with  the 
distributive  property 

PACING 

Level  A  1-9 
Level B  1-12 
Level  C  All 

VOCABULARY 

distributive 

MATERIALS 

centimetre  cubes 

RELATED  AIDS 

HMS  — DM49. 

CALC.  W/BK— 19. 

BACKGROUND 

The  distributive  property  is  the  founda¬ 
tion  of  the  multiplication  algorithm. 

34  =  30  +  4  =  30  +  4 

X  2  X _ 2  X  2  X2 

=  60  +  8  =  68 

SUGGESTIONS 

Initial  Activity  Give  centimetre  cubes 
to  groups  of  students.  Have  them 
arrange  the  cubes  in  sets  similar  to  the 
first  one  in  the  display  shown  at  the  top 
of  the  pupil  page.  Say:  “We  have  two 
sets  of  (30  +  4)  or  2  sets  of  34.  How 
many  cubes  altogether?”  [68]  Have 
students  arrange  cubes  in  sets  similar  to 
the  second  one  in  the  display.  Say:  “We 
will  distribute  them  in  a  different  way 
from  the  first  time.”  “This  time  we 
have  two  sets  of  30  and  two  sets  of  4.” 
“How  many  in  two  sets  of  30?”  [60] 
“How  many  in  two  sets  of  4?”  [8]  “How 
many  altogether?”  [68] 

Point  out  that,  no  matter  which 
way  we  arrange  them,  the  total  number 
of  cubes  remains  the  same. 


2  X  10 

Use  Exercises  5  to  14  as  a  source  for 
number  lines. 

2.  Have  the  students  illustrate 
expressions  as  in  the  first  activity  using 
squared  paper  and  diagrams. 


3  X  3  +  3  X  10 
=  3  X  (3  +  10) 
=  3  X  13 
=  39 


+  2.X2 

Diagrams 


12 


◄ - 

- ► 

3X8 

3X4 

3  x  (8  +  4)  =  3  X  12 
=  36 


EXTRA  PRACTICE 

(a)  8X36  [288]  (b)  5  X  432  [2160] 

(c)  6  X  78  [468]  (d)  8  X  376  [3008] 

(e)  5  X  321  [1605]  (f)  7  X  98  [686] 


USING  THE  BOOK 

Do  Exercise  1  on  the  board  with  the 
students.  Have  them  complete  Exercise 

2  by  themselves.  Similarly,  do  Exercise 

3  with  the  students  and  have  them  do 
Exercise  4  on  their  own.  Do  Exercise  5 
on  the  board  with  the  students.  When 
you  are  sure  that  the  students  are 
familiar  with  the  process,  assign  the 
rest  of  the  exercises. 

You  may  wish  to  remind  students 
to  refer  to  the  model  in  the  display  at 
the  top  of  the  pupil  page  if  they  need  a 
guide. 
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OBJECTIVE 

To  solve  word  problems 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

industrial  designer,  recommended 

SUGGESTIONS 

Initial  Activity  Ask  students  if  they 
know  anyone  who  is  an  industrial 
designer.  Talk  about  the  work  of  an 
industrial  designer.  (See  the  Career 
Awareness  notes  in  the  Chapter 
Overview,  page  196.)  Discuss  how  he  or 
she  must  be  creative  and  good  at 
problem  solving. 

USING  THE  BOOK 

You  may  wish  to  read  each  problem 
orally  with  less  able  students,  helping 
them  understand  the  intent  of  the 
problem  and  also  helping  them  with 
some  of  the  more  difficult  words.  The 
others  can  do  the  problems  by 
themselves. 

ACTIVITIES 

1.  Ask  the  students  to  bring  interesting 
package  types  to  class  (panty  hose, 
clean-up  cloths,  household  cleaners, 
etc.).  Discuss  the  merits  and  appeal  of 
each. 

2.  Ask  students  to  design 
appropriate  and  original  packaging  for 
some  of  the  following. 

(a)  pencils  (b)  tomatoes  (c)  golf  balls 
(d)  skipping  ropes  (e)  perfume  (f)  hair 
spray  (g)  toothpaste  (h)  detergent 

3.  Challenge  students  to  design  a 
new,  revolutionary  product  and  have 
them  present  their  designs  to  the  rest  of 
the  class. 


Industrial  Designer 


1 .  Ms.  Gornez  is  designing  a  carton  to  hold  1 0  seashells  in  2  rows. 

The  largest  shell  takes  a  rectangular  space  6  cm  by  4  cm. 

What  are  two  sizes  of  the  carton  Ms.  Gomez  can  make  to  hold  the 

shells9  gCm  x  30  cm  co-ctoo  or  leLc-m  >(  Zo  cm  carton 

2.  Mr.  Guong  is  designing  a  package  for  soap. 

If  he  uses  boxes  shaped  like  a  cube,  each  package  costs  1 8<f 
If  he  uses  rectangular  solid  boxes,  each  package  costs  22<fc. 

Mr.  Quong  recommended  the  cube. 

How  much  would  Mr.  Quong  save  his  customer  who  wants  2000 
boxes?  ^  80 

3.  Mrs.  Niblak  designs  clock  faces. 

She  likes  the  hexagonal  (six-sided)  face  better  than  the  square  face. 

Each  hexagonal  face  costs  $1 .33  while  each  square  face  costs  $0.86. 

How  much  extra  would  the  hexagonal  face  cost  in  manufacturing  5000  clocks? 

4.  Mr.  Erickson  is  designing  a  package  for  a 
new  revolutionary  product. 

Which  box  has  the  larger  volume? 

■4-c.iT)  X  2.b  cm  X  8.1  cm  tox 


5.  Name  some  products  that  would  sell  well  when  sold  in  each  shape 


Cube 


lOi 


Hexagonal 

prism 


Cylinder 
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Make  Your  Own  Problems 


For  each  set  of  statements  write  one  problem. 
Write  the  problem  on  a  card. 

Solve  your  problem. 

Write  your  answer  on  the  reverse  side  of  the  card 

Exchange  cards  with  classmates 

Solve  5  of  their  problems.  Answers  uiA\  vary. 

i.  In  Manitoba  in  one  year  400  000  000 
bottles  and  cans  were  recycled. 

Average  price  paid  per  container  is  5<t 

3.  A  rope  is  to  be  cut  into  skipping 
ropes. 

Length  of  rope  is  1 8.6  m. 

There  are  6  children. 

5.  1 2  cm  of  snow  on  Saturday. 

3  cm  of  snow  fell  each  day  Sunday 
through  Wednesday. 

Total  snowfall  for  month  was  62  cm. 


4. 


Speed  car  set. 

Red  Star  ran  track  in  20  s. 
Blue  Star  ran  track  in  15.8  s. 
Length  of  track  is  5.6  m.  r 

A  tanker  truck  has  1 8  wheels. 
There  are  1 2  trucks. 

Each  truck  needs  3  new  tires. 
Each  tire  costs  $252.50. 


Tune  Up 


Calculate. 

1.  3  +  4  +  7  +  9+16  +  25  ^ 

2.  17  +  6  +  7  +  4+19  +  22  75 


3.  371  +  456  +  78  +  5  +  777 
2fai<1 


1687 


4.  5678-2999 


2oo  o o9 


5.  700  008-499  999 

fell  05 o 


6.  7  888  666  -  1  999  999  5  ®88>  '°'°1 

50W8 

7-  8.  631  X&ti  9.  9214&7& 

10.  6303^91  11.  6  )1583fc>  12.  7)395 
13.  9  )  1 845  14.  22)79.2 


BRAINTICKLER 

It  is  said  that  Euclid  gave 
this  problem  to  his  class  in 
Alexandria  about  280  e.c.: 


A  mule  and  a  donkey  were 
loaded  down  with  wheat  on 
their  way  to  market.  The 
mule  said  to  the  donkey. 
■'If  you  give  me  1  unit  ol 
wheat  I  will  be  carrying 
twice  as  much  as  you.  It 
gave  you  1  unit,  we  would 
both  have  equal  masses. " 
How  many  units  of  wheat 
was  each  carrying? 


Mule  is  1 
carrying  1 

7  units.  I 
Donkey  >s| 

curry  iny  | 

5  units,  § 
. .! 
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ACTIVITIES 

1.  On  a  bulletin  board,  display  some  of 
the  problems  created  by  the  students  in 
the  Initial  Activity. 

2.  Have  each  student  make  up  a 
set  of  statements  similar  to  the  ones  in 
the  assignments.  Exchange  statements 
with  a  classmate.  The  classmate  makes 
up  an  appropriate  problem 
incorporating  these  statements  but 
intellects  an  extra  statement  which  is 
irrelevant.  Exchange  the  newly-created 
problem  with  its  irrelevant  statement 
with  another  classmate  who  identifies 
the  irrelevant  statement  and  also  solves 
the  problem. 


OBJECTIVES 

To  create  word  problems  using  a  given 
set  of  facts 

To  maintain  arithmetic  skills 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

reverse 

BACKGROUND 

If  you  have  not  already  done  so,  see  the 
notes  about  writing  word  problems  on 
pages  4,  26,  and  90  of  the  teaching 
notes. 

SUGGESTIONS 

Initial  Activity  Write  a  set  of 
statements  on  the  board  of  the  sort 
shown  in  the  exercises  on  the  pupil 
page.  Have  students  make  up  a 
problem  incorporating  these  facts. 

Write  the  problem  on  the  board.  Solve 
it  and  indicate  that  both  the  problem 
and  the  answer  are  to  be  written  on  a 
card  (with  the  answer  on  the  back). 

USING  THE  BOOK 

You  may  wish  to  read  each  set  of 
statements  orally  with  less  able 
students.  Others  can  go  ahead  and  do 
the  exercises. 

Students  who  finish  the  assignment 
ahead  of  their  classmates  can  do  the 
Braintickler  independently.  You  may 
wish  to  read  the  Braintickler  to  less 
able  students  and  help  them  with  it. 

The  Tune  Up  activity  can  be  done 
in  a  separate  lesson  with  all  students. 
Ask  students  to  forecast  how  many 
questions  they  think  they  will  answer 
correctly  before  they  begin. 

The  following  chart  shows  where 
each  topic  was  presented  in  the  text. 


Exercise 

Page 

1-3 

7 

4-6 

21 

7 

73 

8 

74 

9,  10 

88 

11-13 

145 

14 

139, 141 
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OBJECTIVE 

To  introduce  the  concept  of 
divisibility 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

divisibility 

MATERIALS 

counters,  bottle  caps,  or  any  other 
counting  device 

SUGGESTIONS 

Initial  Activity  Distribute  counters. 
Ask  students  to  take  14  counters  and 
divide  them  evenly  into  2  groups  of  the 
same  size.  Ask  how  many  are  in  each 
group.  [7]  Ask  how  many  are  left  over. 
[0]  Explain  that  14  is  divisible  by  2 
because  there  is  no  remainder.  Repeat 
the  procedure  and  vary  the  number  of 
counters  and  the  number  of  equal-sized 
groups.  Check  each  time  to  see  if  one  is 
divisible  by  the  other. 

Go  over  the  display  shown  at  the 
top  of  the  pupil  page  to  reinforce  the 
concept. 

USING  THE  BOOK 

You  may  wish  to  do  Exercise  1  orally 
with  the  students.  With  less  able 
students,  do  the  first  few  examples  of 
each  question  with  them  before  assign¬ 
ing  the  remaining  examples. 


Divisibility 


Grandma  Thatchett  wanted  to  divide  1 8  chocolate  chip  cookies  among  her  3  grandchildren. 
She  gave  each  of  them  6  cookies.  There  were  no  cookies  left. 

6  6 
3  pi  8  1 8  is  divisible  by  3. 

18 


3)  19 
18 


1 9  is  not  divisible  by  3 
0  —  No  remainder  1  Remainder 

If  there  is  no  remainder,  the  first  number  is  divisible  by  the  second  number. 


Exercises 


1. 


2. 


3. 


4. 


6. 


Divide  to  determine  which  of  the  following  are  divisible  by  2. 

24  |2  35  nRl  72 3b  126  363i8IRl7  5  7  378Rl800  4oo 

Yes  ^lo  Yes  Yes  No  No  Yes 
Divide  to  determine  which  of  the  following  are  divisible  by  3. 

33  11  6120RI  7324R1156  52-  270  40  69^3°^27  304 

Yes  N°  No  Yes  Yes  No  Yes 

Divide  to  determine  which  of  the  following  are  divisible  by  4. 

64/fe>  399R3  1  24  31  31  478R2508i£7  17  2  0  430  1913478R-1 

Yes  No  Yes  Mo  Yes  Yes  Mo 

Divide  to  determine  which  are  divisible  by  5. 

459  63I2R3515/03  680 /3fc  1  751 350R|1 975395  1  2  3  5  0  2  47 o 

Y&S  No  Yes  Yes  No  Yes  Yes 

Divide  to  determine  which  are  divisible  by  9. 

56feR263l  157i7R4927io3  1 51 2|fe8  341 1379  76  545  8505 

No  Yes  Mo  Yes  Yes  Yes  Yes 
Divide  to  determine  which  are  divisible  by  10. 

70  7  290  29  4034OR390590R51 600lbO  2580258  96  400  9&4-0 

Ji2  ies  Yas  Yas 


Yes 


Yes 


No 


Activity 


Work  in  pairs.  Take  turns  choosing  a  number  and  giving  it  to  your  partner  to  determine  if  its 
divisible  by  one  of  2.  3,  4,  5,  9,  or  10  (You  must  be  able  to  tell  if  your  partner  is  correct.) 
One  point  for  each  correct  answer.  The  player  with  the  most  points  after  1 0  plays  wins. 
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ACTIVITIES 

1.  Make  copies  of  the  following 
divisibility  chart.  Instruct  students  to 
write  yes  or  no  in  the  squares. 


Divisible 
by  2 

Divisible 
by  3 

Divisible 
by  5 

Divisible 
by  9 

36 

Yes 

Yes 

No 

Yes 

50 

99 

153 

274 

398 

1437 

55  273 

2.  “Boom  Game”.  Choose  a 
number  such  as  6.  The  class  begins  to 
count  1,  2,  3,  4,  5,  BOOM,  7,  8,  9,  10, 


11,  BOOM.  Whenever  they  come  to  a 
number  that  is  divisible  by  6,  they  say 
“BOOM”  instead  of  the  number. 
Change  the  given  numbers. 

EXTRA  PRACTICE 

Using  the  following  numbers: 

6,  14,  8,  40,  13,  27,  36,  217, 

70,  344, 

(a)  circle  all  numbers  divisible  by  4; 

(b)  draw  a  box  around  all  numbers 
divisible  by  7; 

(c)  draw  a  line  under  all  numbers 
divisible  by  10. 
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Divisibility  by  2  and  4 


09 

8 


18 

18 

0 


/ 


5 

4  FIT 
20 

1- 


Even  numbers  are  divisible  by  2. 

The  one's  digit  is  either  0.  2,  4, 
6,  or  8 


54 

"'216 

20 

16 

16 


1 12 
4  F44S 
4 

04 

4 

08 

8 

0 


127 
4  )  508 
4 

10 

8 

28 

28 

0 

428 

4  FT/TsT 

16 

11 

8 


431 
"T  '724 

16 

12 

12 

04 


0 

1250 

5000 

4 

10 

8 


20 

20 


32 

32 


00 
0 

0 

The  numbers  216,  508,  1724,  448, 
1712,  and  5000  are  divisible  by  4, 
The  last  two  digits  in  each 
number  are  divisible  by  4 
A  number  is  divisible  by  4  if  the 
last  2  digits  are  divisible  by  4 


Exercises 

i.  List  each  number  as  even  or  odd. 

8.  9,  18,  29,  61,  84.  137,  840,  945,  348 
952.  156,  3599.  4614,  6407.  6532,  6843. 


Even 

Odd 

8 

9 

2.  Which  numbers  are  divisible  by  2? 
1260,  7183,  6666,  855,  2768.  9969. 

3.  Count  by  4's  from  480  to  512, 

Are  the  last  two  digits  in  each  number 
divisible  by  4?  '|/es 

Are  all  the  numbers  divisible  by  4?^ 
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OBJECTIVE 

To  determine  if  a  number  is  divisible 
by  2  or  4  using  a  short  method 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 28. 

SUGGESTIONS 

Initial  Activity  Have  the  students 
count  by  2’s.  Elicit  from  them  that  the 
even  numbers  are  0,  2,  4,  6,  and  8. 
Elicit  from  the  students  that  the  odd 
numbers  are  1,  3,  5,  7,  and  9. 

Study  the  display  at  the  top  of  the 
pupil  page.  Consolidate  the  idea  that 
even  numbers  are  divisible  by  2  because 
there  is  no  remainder.  Odd  numbers 
are  not  divisible  by  2  because  there  is 
and  always  will  be  a  remainder. 

USING  THE  BOOK 

You  may  wish  to  do  the  first  few 
numbers  in  Exercise  1  with  less  able 
students.  Encourage  students  to 
determine  divisibility  by  using  the  short 
method  rather  than  by  dividing  out 
each  example. 

ACTIVITIES 


ANSWERS'-  ‘ 

Even 

I.  18,84-,  840,348,752, 15b,  4414,  fc>532 
Odd 

29,  lot,  151 1  945,3599,4,401, 4g4 3 


2.  1240 ,  fabfcfe,  274,8 

3.  4  80,  484488, 492,494,, 500, 504,  508,512 


1.  Make  copies  of  a  10  by  10  grid  with 
the  squares  numbered  1  to  100.  Have 
students  colour  the  numbers  that  are 
divisible  by  2  in  blue  and  the  numbers 
divisible  by  4  in  yellow.  Many  squares 
will  be  green  because  of  the  mixing  of 
blue  and  yellow.  This  should  be 
brought  to  the  students’  attention. 

2.  Play  “Tic  Tac  Toe”  with  an 
expanded  grid.  Students  write  in 
numbers  between  2  and  100  that  are 
divisible  by  2  and/or  4.  As  a  student 
calls  out  numbers  at  random  that  are 
divisible  by  2  and/or  4,  students  check 
off  their  numbers.  The  first  one  to  get  5 
in  a  row  wins. 

3.  Choose  6  students.  They  each 
write  down  5  numbers  between  2  and 
100  that  are  divisible  by  2  and/or  4. 

The  students  line  up  in  a  row  at  the 
back  of  the  classroom.  A  seventh 
student  stands  at  the  front  of  the  room 
with  his  or  her  back  turned  to  the  other 
6.  This  student  calls  a  number  divisible 
by  2  or  4.  If  it  is  a  number  that  has 
been  chosen  by  any  of  the  6,  they  take 

a  giant  step  forward.  The  first  student 
to  reach  and  touch  the  caller  wins. 
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OBJECTIVE 

To  determine  if  a  number  is  divisible  by 
5  or  10  by  using  a  short  method 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 29. 

SUGGESTIONS 

Initial  Activity  Write  the  numbers  50 
through  80  on  the  board.  Assign  a 
number  to  each  student  in  your  class. 
Have  them  divide  their  number  by  5. 
Ask  students  whose  number  is  divisible 
by  5  to  circle  the  number  on  the  board. 
Draw  attention  to  the  one’s  digit  in 
each  of  these  numbers.  Elicit  from  the 
students  that  the  numbers  with  0  or  5 
in  the  one’s  digit  are  divisible  by  5. 
Repeat  this  procedure  for  10. 


Divisibility  by  5  and  1 0 


<=*9 


ci> 


Hi 


& 


Copy  and  complete.  Examine  the  one’s  digit  in  each. 


5-5=1 
10  +  5  =  2 
15  —  5  =  3 
20  -  5  =  ■ 
25  +  5  =  ■ 


4 

5 


5  = 
5  = 


30 
35 
40  +  5  = 
45 
50  +  5  = 


2.  Copy  and  complete.  5 

A  number  is  divisible  by  5  if  the  one's  digit  is  ■  or  I 

3.  Copy  and  complete.  Examine  the  one’s  digit  in  each. 


10  - 

-  10 

=  1 

60  - 

10  =  ■ 

to 

20  - 

-  10 

=  2 

70  - 

10  =  ■ 

1 

30  - 

-  10 

=  ■  3 

80  - 

10  =  ■ 

8 

40  - 

-  10 

=  ■  * 

90  - 

10  =  ■ 

4 

5Q  - 

-  10 

=  ■  5 

100  - 

10  =  ■ 

to 

4.  Copy  and  complete. 

A  number  is  divisible  by  10  if  the  one’s  digit  is  I 


USING  THE  BOOK 

You  may  wish  to  do  Exercises  1  and  3 
orally  with  the  class.  In  Exercises  5  and 
6,  you  may  wish  to  identify  the  first 
numbers  that  are  divisible  with  the  class. 

ACTIVITIES 

1.  Make  a  deck  of  50  cards  with 
numbers  larger  than  100.  Students  play 
in  pairs.  The  cards  are  dealt  out  evenly 
so  that  each  player  has  25  cards.  The 
first  player  places  his  or  her  top  card 
face  up  in  the  middle.  If  it  is  not 
divisible  by  5,  then  the  second  player 
plays  a  card,  placing  it  on  top  of  the 
card  in  the  middle.  If  it  is  divisible  by 
5,  the  first  player  who  calls  “yes”  takes 
the  cards  in  the  middle.  The  game 
begins  again.  The  first  player  to  take 
all  the  cards  from  the  opponent  wins. 

2.  The  same  game  as  above  can  be 
played  by  identifying  the  cards  divisible 
by  10. 

3.  See  “Quad-Row”  (Variation  2) 
as  described  in  the  Activity  Reservoir. 


5.  Copy  these  numbers.  Draw  aoircle  around  each  number  divisible  by  5. 
16.  ©@24,  87,  -(15)2.  @221.  (@@)478. 

6.  Copy  these  numbers.  Draw  a  square  around  each  number  divisible  by  10. 


60  I32.  I00.I213.  koo. 

380, 

39,  518, 

O 

if) 

.CD 

76, 

340, 

looo. 

7.  V^riteethree  n^imbers^g|^tj^  tfjgn  100  that  are  divisible  by  5. 

8-  VK1ri-teeet5nrf^^r#^^53‘Ban  200  that  are  divisible  by  10- 
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EXTRA  PRACTICE 

In  this  list  of  numbers,  which  ones  are 
not  divisible  by  5  or  10? 

153,  276,  850,  36,  55,  90,  72, 
467,  670,  26,  85,  10 
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Divisibility  by  3  and  9 


849 
3) 2547- 
24 


14 

12 


27 

27 


Add  the  digits. 

-2547-^2  +  5  +  4  +  7=18 
1 8  is  divisible  by  3. 


2547  is  divisible  by  3. 


0 


5  282 
9) 47  538- 
45 

2  5 
1  8 


73 

72 

18 

18 

0 


Add  the  digits. 

-47  538-*- 4  +  7  +  5  +  3  +  8  =  27 
27  is  divisible  by  9. 


47  538  is  divisible  by  9. 


Exercises 


1. 


(a) 

(b) 


93,  9fe,  33,  ioa,  105,108,111, 114,  in,  120, 123,  12 .fa,  123 

Count  by  3's  from  93  to  1 29.  Write  the  numbers. 


3. 


Add  the  digits  in  each  number.  Is  the  sum  in  each  divisible  by  3?  Yes 
Add  the  digits. 

93  — *-9  +  3=12  1 2  is  divisible  by  3. 

96  — *-9  +  6=15  1 5  is  divisible  by  3. 

(c)  Is  each  number  divisible  by  3?Yes  (d)  Write  a  rule  for  finding  numbers  divisible  by  3. 

A  number  is  divisible  ba  3  i?  -fc.be  .sum  of  its 
Which  of  the  following  are  djyisiblebv  3?  dibits  is  divisible,  try  3. 

"1+D  331  (4563)  (453jn^>  415  553 

(a)  Count  by  9's  from  81  to  1 62.  Write  the  numbers.  81,90,  is,  iog,  in, /2b,  135, /++  /ss  it,z 

(b)  Add  the  digits  in  each  number.  Is  the  sum  in  each  divisible  by  9?  Yes 

Add  the  digits. 

81  — »-  8+1=9  9  is  divisible  by  9. 

90  — *-  9  +  0  =  9  9  is  divisible  by  9. 

(c)  Is  each  number  divisible  by  9?  (d)  Write  a  rule  for  finding  numbers  divisible  by  9. 


Which  of  these  numbers  are  divisible  by  9?Ye.s 
56  157  C§2 Z)  CJ5T2)  (J6  545) 


A  numte.r  is  iCvMSiWe.  Wu  9 

Sum  oC  \\ls  is  by  . 
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ANSWERS  ■■  ‘ 

I.  ( b)  99+9+9  =10  ,  102+1  +  0  +  2  -3-  I05+i  +  o+s=b  I08-+  I  +  0  +  8  =  9  .  I(|-+|  +1  -+|  =3  ■ 
U4->l  +-1  +4=  to  1/7+1  +  I  +7  =9’;  120-4  |  +  2tO  =  3.;  (23 -+  I  +  2+3  =  b  128+1+2  +  5  =  9’; 
129+  1  +2  +  9-12’ 


OBJECTIVE 

To  determine  if  a  number  is  divisible  by 
3  or  9  by  using  a  short  method 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 58. 

SUGGESTIONS 

Initial  Activity  Tell  students  that  you 
can  very  quickly  determine  if  a  number 
is  divisible  by  3  without  dividing.  Ask 
students  to  challenge  you  with  a  4-digit 
number.  Write  the  number  on  the 
board.  Apply  the  short  method  outlined 
in  the  pupil  display.  Only  write  the  sum 
of  the  digits  beside  the  number.  Then 
tell  whether  the  number  is  divisible  by 
3.  Repeat  with  different  numbers.  Have 
students  try  to  work  out  what  method 
you  are  using. 

Repeat  the  procedure  for 
divisibility  by  9. 

USING  THE  BOOK 

In  Exercises  2  and  4,  have  students 
employ  the  short  method  to  determine 
divisibility.  The  more  able  students  who 
finish  the  assignment  quickly  could 
divide  out  the  examples  by  3  and  9  to 
provide  further  “proof”  that  the  short 
method  works. 


3.  (b)  99+  9+9  =  18-,  108+1+0  +  8  =  9.  in->|+m-9-  12b  ->  1  +2+5  =  9;  I35-+ / +3 +5  =9; 

(4++ 1  +4+4  =  9 ;  153  -4  I  +5  +5  =9  •  Z82.+ / +8 +2  =  V 


ACTIVITIES 


1.  Play  the  card  game  described  in 
Activity  1  in  the  previous  lesson. 

2.  Students  take  turns  counting 
beginning  with  1.  When  a  number 
divisible  by  3  or  9  is  reached,  the  word 
“Div”  is  said  instead  of  the  number, 
e.g.,  1,  2,  DIV,  4,  5,  DIV,  7,  8,  DIV, 
etc. 

3.  Students  play  in  pairs  with  three 
dice.  Each  takes  a  turn  and  rolls  the 
three  dice,  three  times.  They  total  the 
numbers  rolled.  If  the  total  comes  to  a 
number  divisible  by  3  or  9,  the  player 
wins  a  point.  For  example,  the  first  roll 


yields  1  1  +  1  ‘  1  +  QT]=  12.  The 

iQ  +  ED 


second  roll 


+ 


=  10. 


The  third  roll  I  •  •  1  +  1  •  •  1  +  H,  =14. 

A  total  of  36  wins  the  point. 

4.  See  “Quad-Row”  (Variation  2)  as 
described  in  the  Activity  Reservoir. 


EXTRA  PRACTICE 

1.  Which  of  these  numbers  is  divisible 
by  3? 

462,  976,  44  532,  7615,  48  291, 
66  666 

2.  Which  of  these  numbers  is  divisible 
by  9? 

35,  479,  63  420,  57  278,  99  469, 
35  418,  11  111  111 
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Factors 


Make  bars  from  cardboard.  Label  as  shown. 

The  label  tells  the  length  in  centimetres  of  each  bar. 

The  number  in  brackets  tells  the  number  of  those  bars  to  make. 


(12) 


(4) 


«6) 


(3) 


ID 


10 


12 


(1) 


1.  Place  an  8-bar  on  your  desk. 

Cover  it  exactly  using  one  kind  of  bar. 

One  way  is  to  use  two  4-bars. 

4  is  a  factor  of  8. 

Are  there  other  ways?  Ye-s 
Name  the  factors  of  8.  >,2,4,8 

2.  Place  a  6-bar  on  your  desk. 

Cover  it  exactly  using  one  kind  of  bar. 
Discover  all  the  bars  that  will  work. 

Name  the  factors  of  6.  >, 2' 3, b 

3.  Repeat  for  a  1 2-bar.  Factors  o-re.  i, 2,3,4,b,i2 

4.  Repeat  for  a  1 0-bar.  Factors  are  i,£,s,io 


(2) 


(3) 


(1) 


4  ! 

*  4 

1 

1 

1 

1 

1 

-t 

1 

1 

2 

2 

2 

2 

8 

Factors 

4 

1 
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OBJECTIVE 

To  introduce  the  concept  of  a  factor 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

factor 

MATERIALS 

cardboard,  overhead  projector  (optional) 

BACKGROUND 

The  term  “factor”  means  the  number 
of  equal  groups  and  also  the  number  of 
items  in  each  of  these  groups. 

SUGGESTIONS 

Initial  Activity  Since  this  activity  page 
involves  the  manipulation  of  concrete 
materials,  you  may  wish  to  simply 
complete  the  page  together  and  discuss 
the  instructions  and  responses  orally. 
(See  Using  the  Book.) 

Since  this  page  involves  the  use  of 
concrete  materials  and  requires 
students  to  manipulate  the  material  to 
arrive  at  an  understanding  of  a  factor, 
the  Initial  Activity  and  Using  the  Book 
sections  can  be  combined. 

USING  THE  BOOK 

Read  through  the  instructions  on  the 
pupil  page  and  complete  the  page  as  a 
group  activity.  You  may  wish  to  prepare 
and  distribute  a  sheet  on  which  the 
various  factor  bars  have  been  drawn. 
The  pupils  can  use  these  as  a  template 
for  making  their  own  bar  set. 

When  each  pupil  has  a  set  of  bars, 
read  through  the  exercises  together. 
Have  the  pupils  work  at  their  desks 
while  you  demonstrate  using  a  set  of 
bars  on  the  chalkboard  or  overhead 
projector. 

Be  sure  to  list  the  factors  for  each 
number  that  is  factored  and  point  out 
the  relationship  between  the  numbers  in 
the  factor  list  and  the  factor  bars  which 
were  used. 

As  you  work  through  each 
example,  stress  that  (a)  each  original 
bar  must  be  covered  exactly  using 
factor  bars  (thus  avoiding  three  “3- 
bars”  on  top  of  an  “8-bar”),  (b)  only 
one  kind  of  factor  bar  may  be  used  for 
each  factor  (thus  avoiding  two  “3-bars” 
and  one  “2-bar”  on  top  of  an  “8-bar”), 
and  (c)  the  students  save  their  factor 
bars  for  later  use  (especially  for  page 
218). 


ACTIVITIES 

1.  Students  might  enjoy  making 
“Factor  Patterns”  of  the  sort  shown  on 
the  pupil  page  for  Exercise  1.  Have  the 
students  colour  the  various  factors  in 
patterns  and  colours  which  can  be  used 
in  a  bulletin-board  display. 

2.  Have  students  use  coloured 
squares  of  gummed  paper  to  make 
shapes  showing  various  multiplication 
facts. 

Example 


(a)  2  X  3 
(c)  2  X  4 


3.  Have  students  make  up  patterns 
such  as  these. 

9X1=9  ) 

9X2  =  18  \ 

9  X  3  =  27  ) 

• 

• 

digits  total  9 

• 

8X1=8 

digits  total  8 

8  X  2  =  16 

digits  total  7 

8  X  3  =  24 

• 

digits  total  6 

(b)  2  X  2  X  2  X  2 
(d)  3  X  3  X  3 


The  Birthday  Party 


At  his  birthday  party,  Freddie  and  two  friends  ate  5  hot  dogs  each. 
How  many  hot  dogs  did  the  3  boys  eat  altogether? 


3X5=  15 

Factor  Factor  Product 


Exercises 

i.  Write  the  products  of  these  factors. 


2. 


(a)  8X9  =  B72 

(b) 

3  X  7  =  «2I 

(c) 

4X6  =  «24 

(d)  10X10  =  Bioo 

(e)  6X8  =  »48 

(f) 

9X7  =  Bfa3 

(g) 

3X6  =  Bi8 

(h)  8X8  =  1(04 

Write  the  missing  factors 

(d)  9  X  =  81 

(a)  2  X  V  =  1 8 

(b) 

4  X  tf  =  36 

(c) 

■  X  10  =  50 

(e)  5  X  rf  =  45 

(f) 

8  X  ■  =  56 

(g) 

tf  X  6  =  12 

(h)  ■'  X  9  =  54 

Copy  and  complete. 

1  X  rf4=  24 

All  the  factors  of  24 

2  X 

are  1 . 

dZ=  24 

3,f 

3  X 

4,  ■' 

rf  =  24 

4  X  tf=  24 

3.  4.  e.i.'l.f 

All  the  factors  of  24  listed  from  the  smallest  to  the  largest  are  1 , 2, 

Copy  and  complete. 

1  X  #  =  18 

2  X 

=  18 

3  X 

■  =  18 

All  the  factors  of  1 8  are  1  dP,  2,  rf.  3,  df . 

All  the  factors  of  18  listed  from  the  smallest  to  the  largest  are  1,  2,  3,  ■  ,  ■  ,  ■  . 


5.  Copy  and  complete. 

i2=  72  2  X  ib 


IX  ■‘=  72  2  X  r  =  72  3  X  i4=  72  4  X#  =  72  6  x1 
Write  all  the  factors  of  72. 1^  2, 3 fe.,3,  24,4, \Q,b,  12.,  8,9 

Write  all  the  factors  of  72  in  order  smallest  to  largest.^  2  3  4,  fe,  8  9 , 12.  18  24,3b  72 
What  do  you  notice  about  the  factor  1?  |  ;s  ^  of  eoery  ujWQ\e  number. 


72  8  X  ■  =  72 


*6. 
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OBJECTIVE 

To  provide  practice  working  with  factors 

PACING 

Level  A  1-5 
Level B  1-5 
Level C  1-6 

SUGGESTIONS 

Initial  Activity  Draw  the  following 
grid  on  the  board.  Complete  the  grid 
with  the  students.  Emphasize  the  terms 
“factor”  and  “product”  as  you  fill  in 
the  grid. 


X 

3 

8 

4 

7 

9 

4 

9 

8 

3 

USING  THE  BOOK 

Do  Exercises  1  and  2  orally  with  the 
students.  You  may  wish  to  do  Exercise 
3  on  the  board  with  the  less  able 
students. 

Before  assigning  all  of  the 
exercises,  be  sure  that  the  students  are 
familiar  with  the  accepted  answer 
format. 


ACTIVITIES 

1.  Make  up  copies  of  grids  similar  to 
the  one  used  in  the  Initial  Activity. 

2.  Make  up  a  10  by  10  grid 
numbered  1  to  100.  Have  students 
colour  specific  products  to  make  a 
design  or  pattern,  e.g.,  colour  all  the 
even  products  green  or  all  the  multiples 
of  5  red. 

3.  Prepare  a  spinner  numbered 
from  0  to  9  so  that  three  to  six  players 
can  play  “Factor  Detector”.  The  first 
player  twirls  the  spinner  twice  to  yield  a 
number  (if  0  and  8  are  spun,  use  “8”) 
and  times  the  other  players  who 
privately  write  as  many  factors  that 
come  to  mind  in  ten  seconds.  These 
players  score  5  points  for  each  correct 


factor.  Play  rotates  till  each  player  has 
had  a  turn  (or  2  or  3  turns  in  the  event 
there  are  only  a  few  players)  being  the 
“twirler-timer”.  The  player  with  the 
greatest  accumulated  point  total  wins. 

EXTRA  PRACTICE 

1.  True  or  False? 

(a)  3  is  a  factor  of  9. 

(b)  7  is  a  factor  of  21. 

(c)  4  is  a  factor  of  17. 

(d)  10  is  a  factor  of  100. 

(e)  8  is  a  factor  of  25. 

(f)  6  is  a  factor  of  32. 

(g)  Every  number  has  1  as  a  factor. 

2.  There  is  a  number  between  20  and 
30  which  has  3  factors.  What  is  the 
number? 
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OBJECTIVE 

To  become  familiar  with  the  use  of 
factor  trees  to  determine  the 
factors  of  a  number 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


correct  factor  is  identified,  have  that 
student  write  the  factor  on  a  leaf¬ 
shaped  (or  green)  piece  of  construction 
paper.  Display  these  on  the  tree  and 
show  how  a  number  can  be  separated 
(i.e.,  factored)  into  its  component 
factors. 

Repeat  for  other  numbers  to  start 
a  “factor  forest”. 

USING  THE  BOOK 

You  may  wish  to  demonstrate  the  first 
example  in  Exercises  2,  3,  4,  and  5. 

Be  certain  that  you  inform  the 
students  what  constitutes  an  acceptable 
answer  format. 

ACTIVITIES 

1.  On  a  bulletin  board  have  students 
display  a  number  of  factor  trees  using 
coloured  paper. 

2.  Mobiles  of  factor  trees  can  be 
hung  around  the  classroom. 


What  am  I? 


I  am  a  tree. 

I  have  lines. 

I  have  numbers 
What  am  I? 


am  a  factor  tree. 


Exercises 

i.  Copy  these  factor  trees.  Circle  the  product.  Draw  boxes  around  the  factors. 


MATERIALS 

(a) 

9 

(b) 

0X0 

(c) 

Q 

K 

green  construction  paper 

0xfe 

\  / 

C L ) 

A 

[As 

RELATED  AIDS 

2.  Copy  and  complete 

these  factor  trees. 

CALC.  W/BK  — 35. 

(a) 

10 

(b) 

2  xm5 

(c) 

14 

SUGGESTIONS 

A 
i  v 

2  X  ■  5 

V 

V 

10 

A 

,  /  \ 

2I  X7 

Initial  Activity  On  the  chalkboard. 

3.  Copy  and  complete 

o 

a  a 

draw  a  tree  outline  labelled  with  the 

(a) 

36 

(b)  ■ 

ez 

x  m 

o  o 

X  ■  X  ■ 

number  “36”.  Have  the  students  help 

\  i 

\/ 

you  list  the  factors  of  36.  As  each 

/ 

4  X 

A 

V 

4 

\/ 

X  9 

(d)  0x0 


(e) 


© 


(d)  2«  X  7 

V 

14 


© 

j  \ 

Q  xli] 


(e) 


is 


(c) 


A 

1  xf  xf x^ 

4.  Copy  and  complete. 


(a) 


24 


(b) 


36 


36 


(C) 


A  A 

2  X  l|  X2X| 

5.  Draw  a  factor  tree  for  each: 
(a)  45  (b)  64 


6  x 

/\ 


A 


2X| X3X| 
(C)  72 


40 


4  X  10 

A  A 

t x?  *? x? 


54 


3  X  2  X  3  X  3 


A 

3X5 


(d) 


(f)  0X0 

\  / 


(f) 


16 


3X5 

V 

■  is 


(d) 


/  \  /  \ 

^x?x^xt 


45 

x  ■  5 


3X3X5 


★  (d)  187 


★  (e)  221 


212  Factor  trees 


AMSWeRS1. 

5.  (a)  45 

/  \ 

5  8 

/  A 
5  3  3 

(e)  £31 

/  \ 

IS  17 

Sample  play. 
Player  1 

Choose  20,  _ 
Score  20 

Score  nil  — , 


(b) 


(p  4 

j  v 


<o 


12. 

3  N 


(d)  187 
/  \ 


17 


/\ 

f\ 

/\ 

l\ 

£  4 

2  4 

2  4 

3  3 

A 

'  \\ 

/  f\ 

i  \ 

2  2. 

2  22 

2  22 

3  3 

Player  2 

Score  1,  20,  2,  10, > 
4,5,  =42 


Choose  17,-' 
Score  17 


3.  Use  a  grid  as  shown  in  the 
Activity  Reservoir  for  “Quad-Row” 
(Variation  2)  to  play  “Factor”.  The  first 
player  takes  a  turn  selecting  (i.e., 
crossing  off  or  covering  up)  a  number 
from  the  grid  and  takes  this  number  as 
a  score.  The  second  player  scores  all  of 
the  factors  of  that  number. 


both  1  and  17 
have  already  been 
selected  from  the 
grid.  Choose  ...  and  so  on 

Players  keep  a  total  of  their  scores.  The 
player  with  the  highest  score  when  all 
numbers  from  the  grid  have  been 
selected  wins.  (A  good  strategy  — 
choose  prime  numbers  when  possible!) 


EXTRA  PRACTICE 

Copy  and  complete. 

(a)  27  =  3  X  3  X  ■ 

(b)  40  =  ■  X2X2X2 

(c)  33  =  ■  X  3 

(d) 49  =  7  X  ■ 

(e)  36  =  2  X  ■  X  2  X  3 

(f)  60  =  3  X  2  X  ■  X  5 
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Composite  and  Prime  Numbers 

□  1X5  =  5 


]  1X12=12 


2X6=12 


3X4=12 


All  the  factors  of  1 2  are 
1,  2.  3,  4,  6.  12. 

1 2  has  more  than  2  factors. 

12  is  a  composite  number. 


n 


All  the  factors  of  5  are  1 ,  5. 

5  is  a  prime  number. 

5  has  exactly  2  factors. 


/  '  - 

•• 

Exercises 


i.  (a)  Use  7  squares.  How  many  different  rectangles  can  you  make?  i 

(b)  Repeat  for  3.  11,  13,  Ir.and  19  squares.  Cnlu  I  recfcany  le.  car,  made.  eac.H  ti-me . 

(c)  What  kind  of  numbers  are  3,  11.  13.  17,  and  19?  Why?  haue  only  2.  -fac-Hors 

Prime,  numbers 

Use  6  squares.  How  many  different  rectangles  can  you  make?  2 


Repeat  for  4.  8,  9.  1 0,  1 4.  and  1 5  squares.  2  dongles  can  be  eacU  time. 

What  kind  of  numbers  are  they?  Why?  They  Woe  more  -b\an(^|4o.cbo^.mpotjte 
Composite  numbers 


2.  (a) 

(b) 

(c) 


3.  Draw  2  large  circles  and  label  one  prime  and  one  composite. 

Write  each  of  the  following  numbers  in  the  correct  circle. 

2,  3,  4.  5,  6,  7.  8.  9,  10.  11,  12.  13,  14,  15,  16.  17,  18.  19,  20,  21.  22,  23.  24,  25, 
26.  27,  28.  29,  30,  31.  32,  33,  34,  35.  36.  37,  38.  39,  40 

*  4.  Why  is  1  not  a  prime  number?  XL  Has  only  l  £ac\_or. 

s.  Why  is  1  not  a  composite  number?  14.  Has  on\y  \  -SoAc*-. 
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ANSWER ; 

3.  Prime 


Composite 


ACTIVITIES 

1.  The  students  might  enjoy  solving 
riddles  such  as  these. 

(a)  I  have  2  digits.  I  am  a  prime 
number.  The  sum  of  my  digits  is  11.  I 
am  between  10  and  30.  [29] 

(b)  I  am  a  prime  number.  3  is  one  of 
my  factors.  What  is  my  other  factor?  [1] 

2.  Have  the  students  try  “tiling” 
activities.  Choose  a  whole  number.  On 
graph  paper,  draw  as  many  different 
rectangular  shapes  with  that  area  as 
you  can. 

For  example,  for  6 


3.  Have  the  students  make  a 
colourful  design  using  only  numbers 
that  have  one  rectangular  shape  on 
graph  paper. 


EXTRA  PRACTICE 

Write  the  numbers  1  to  50.  Circle  the 
prime  numbers  and  draw  a  box  around 
the  composite  numbers.  How  many 
circles?  How  many  boxes? 


OBJECTIVE 

To  develop  the  concept  of  prime  and 
composite  numbers 

PACING 

Level  A  1 -3 
Level B  1-3 
Level C  1-5 

VOCABULARY 

prime,  composite 

MATERIALS 

a  number  of  cards  labelled  “PRIME” 
and  a  number  of  cards  labelled 
“COMPOSITE”,  1  cm  or  2  cm  squares 

SUGGESTIONS 

Initial  Activity  List  the  numbers  2  to  9 
on  the  chalkboard  vertically.  Ask 
students  to  give  all  the  factors  of  each 
number. 

Example 


Number 

Factors 

2 

1,2 

3 

1,3 

Indicate  that  all  numbers  with  only  2 
factors  are  prime;  all  numbers  that 
have  more  than  2  factors  are  composite. 
Ask  a  student  to  choose  a  card  labelled 
PRIME  or  COMPOSITE  and  have 
them  place  it  beside  the  appropriate 
number. 


Number 

Factors 

2 

1,2 

PRIME 

Continue  until  all  of  the  factor  sets 
have  been  identified  as  prime  or 
composite.  (Note:  1  is  not  a  prime 
number  because  it  does  not  have  2 
factors.) 

USING  THE  BOOK 

Read  through  (and  demonstrate  if 
necessary)  the  display  shown  at  the  top 
of  the  pupil  page.  Be  sure  to  point  out 
that: 

(a)  the  various  patterns  using  squares 
are  all  rectangular; 

(b) all  numbers  that  have  more  than  2 
factors  are  composite; 

(c)  all  numbers  that  have  just  2  factors 
are  prime. 

You  may  also  wish  to  have  the 
students  help  cut  out  the  squares 
necessary  for  Exercises  1  and  2  and/or 
cut  them  out  from  graph  paper. 

In  Exercises  1  and  2,  have  the 
students  work  with  the  squares  and  give 
the  answers  orally. 
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OBJECTIVE 

To  provide  further  practice  in  working 
with  prime  and  composite  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Review  the  terms 
“prime”  and  “composite”  and  what 
they  mean.  Assign  each  student  a 
number.  Designate  one  section  of  the 
classroom  as  PRIME  and  another  as 
COMPOSITE.  One  by  one  have 
students  walk  to  the  section  that  is 
appropriate  for  their  assigned  number. 

USING  THE  BOOK 

Some  explanation  of  the  phrase 
“product  of  their  prime  factors”  may 
be  necessary  before  assigning  Exercises 
2  and  4. 

When  the  students  have  completed 
Exercise  2,  you  may  wish  to  go  over  the 
factors  in  the  bottom  line  of  each  factor 
tree  to  bring  to  the  students’  attention 
that  each  factor  is  a  prime  number. 

ACTIVITIES 

1.  Develop  a  flow  chart  to  show  how  to 
make  a  factor  tree. 

2.  Complete  this  chart. 


Composite  and  Prime  Numbers 

Chrissie  Composite 


Remember! 

Percy  Prime 

Composite  1 

numbers  have  J 

more  than  J 

2  factors,  J 

8  =  2X4 

8=1X8 

//  0  f  I 

Exercises 

i.  Make  a  chart  as  shown  for  these  numbers: 

12,  13.  17,  22,  23,  29,  33.  37,  40,  48,  51.  56,  63,  70 


Number 


12 


13 


Factors 


1.  2,  3.  4.  6.  12 


1.13 


Prime 


X 


Composite 


(a) 

(b) 

(c) 


2.  Numbers  can  be  expressed  as  products  of  their  prime  factors. 
Copy  and  complete  each. 

(a) 


X 


20 

(b) 

60 

(c) 

28 

- 

- ^  * 

4 

X  5 

6 

X  10 

7 

x 

Z'' 

\ 

/V 

/ 

\ 

\ 

/  \ 

/  N 

/  \ 

,X  \ 

am 

x  am  x  5 

am  x  3 

■ 

X 

C\i 

X 

7  ■  x 

2  x  mz 

■  2  x 

■  2  x  5  =  20 

■2x  3  x 

2  X  B5=  60 

1?  X  2 

x  m2-  =  28 

List,  in  order  from  smallest  to  largest,  the  prim^factotjs  for: 
W  (a)  20  — B.i.5  (b)  60  —  2.  ■  ,  3,  ■ 


(c)  28—2,2,7 


4.  Write  the  following  as  products  of  their  prime  factors: 

(c)  23  45  (e)  3lte™e(f)  125  (g)  231,, 

23  nu mWV  3X3X5  '  3(  numb 5X5X5  3X7X1 


(a)  24  (b)  39 

2X2X2X3  3X13 
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Number 

Prime  Factorization 

10 

2X5 

12 

2X2X3 

15 

20 

35 

48 

54 

68 

72 

3.  Some  composite  numbers  are 
called  square  numbers.  Using  cut-out 
squares,  have  the  pupils  show  which 
numbers  between  1  and  100  are  square 
numbers.  [4,  9,  16,  25,  . . .] 

EXTRA  PRACTICE 


ANSWERS: 


Number 

Factors 

Prime 

Composite. 

17 

i,  n 

X 

22 

1,2,11,22 

X 

23 

1,23 

X 

29 

1,2  9 

X 

33 

1.3.1 1,33 

X 

21 

1.31 

X 

40 

1.2,4.5,8,10,20,40 

X 

46 

l,2>,4>,8,ie,lb,34,4& 

X 

si 

1,3,  17,51 

X 

5b 

1, 2,47,8  14,28,5b 

X 

63 

1.3,1, 9,  21  >3 

X 

70 

1. a, 5,7, 10, 14,  35,70 

X 

1.  5X3X3  2.  2X3X9 

3.  3X3X7  4.  2X3X6 

5.  2X2X4  6.  3X3X8 

Complete  the  factoring  so  that  they  are 
all  prime  factorizations. 
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The  Sieve  of  Eratosthenes 


Eratosthenes  (say:  "er  a  TOS  the  nes")  was 
a  Greek  mathematician  or  math  expert 
who  lived  about  2200  years  ago  He 
invented  a  way  of  showing  prime  numbers 
called  the  Sieve  of  Eratosthenes. 

Copy  on  graph  paper 


2 

3 

X 

5 

X 

7 

X 

X 

X 

1 1 

X 

13 

X 

X 

X 

17 

X 

19 

jX 

X 

X 

23 

X 

X 

X 

x 

x 

29 

x 

31 

X 

X 

x 

X 

X 

37 

X 

:X 

41 

X 

43 

jx 

X 

X 

47 

p< 

X 

jX 

X 

X 

53 

X 

X 

x 

X 

X 

59 

X 

61 

X 

X 

X 

jx 

X 

67 

X 

X 

X" 

71 

X 

73 

X 

X 

X 

X 

X 

79 

x 

X 

X 

83 

X 

X 

X 

X 

X" 

89 

x 

x 

X 

X 

X 

X 

97 

X 

X 

x 

1.  Do  not  cross  out  2.  but  cross  out  all  multiples  of  2. 

2.  Do  not  cross  out  3.  but  cross  out  all  multiples  of  3. 

3.  Do  not  cross  out  5,  but  cross  out  all  multiples  of  5. 

4.  Do  not  cross  out  7.  but  cross  out  all  multiples  of  7. 

5.  The  numbers  that  are  crossed  out  are  ■  numbers. 

6.  The  numbers  that  are  not  crossed  out  are  ■  numbers,  prime 


composite 
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OBJECTIVE 

To  do  an  activity  involving  prime  and 
composite  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Play  the  game  of  “Hang 
the  Puppet”.  (“Hang  the  Man”  is  its 
better-known  name,  but  we  prefer 
“Hang  the  Puppet”.) 

n. 


Tell  students  that  the  word  is  the 
name  of  a  famous  old  Greek  mathematics 
expert.  Students,  in  turn,  suggest  a  letter 
of  the  alphabet.  If  the  letter  is  contained 
in  the  word,  write  it  in  on  the  appropriate 

short  line  or  lines,  e.g., _ L  JL  etc.  If 

the  suggested  letter  is  not  in  the  word, 
draw  the  head  of  the  puppet  attached  to 
the  scaffold,  then  its  body,  then  its  leg, 
etc.  If  students  guess  all  the  letters  before 
the  whole  puppet  is  drawn,  then  they  win. 
If  not,  the  teacher  wins.  Eventually 
identify  the  name  Eratosthenes. 


USING  THE  BOOK 

Review  the  meaning  of  “multiple”.  You 
may  wish  to  do  Exercise  1  with  the 
students  by  having  them  identify  each 
multiple  of  2  before  they  cross  it  out. 

Have  the  students  copy  and 
complete  Exercises  5  and  6  in  their 
workbooks,  substituting  the  appropriate 
word  for  each  ■ . 


ACTIVITIES 

1.  Have  students  use  the  school  library 
to  research  Eratosthenes. 

2.  The  “Sieve”  can  be  made  on 
Bristol  board,  appropriately  coloured, 
and  displayed. 


3.  Use  the  students’  sieves  to  play 
“Quad-Row”  as  described  in  the 
Activity  Reservoir.  You  should  point 
out  that  the  sieve  does  not  contain  the 
number  one  because  it  is  neither  prime 
nor  composite. 
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Common  Factors 


Jeff  listed  the  factors  of  24. 


Number 

Factors 

24 

1  2  3  4  6  8  12  24 

24 


Sandra  listed  the  factors  of  36. 


Some  numbers  are  in  both  lists. 


1  X  24 

2X12 

3X8 

4X6 

Number 

Factors 

36 

1  2  3 

4  6  9! 

2  18 

36 

5:  1.  2,  3, 

4,  6,  and  12. 

Exercises 

• 

(a) 

(c) 

2. 

(a) 

(c) 

3. 

(a) 

(c) 

4. 

(a) 

(c) 

List  the  factors  of  6.  (b)  List  the  factors  of  8. 

Draw  A’s  around  the  common  factors  of  6  and  8. 


List  the  factors  of  9. 


(b)  List  the  factors  of  15. 


List  the  factors  of  1 2. 


(b)  List  the  factors  of  1 8. 


Draw  circles  around  the  common  factors  of  12  and  18. 
1,2,4-,  8, lb  i,  2,a,4,fe,0,ia,£4 

List  the  factors  of  16.  (b)  List  the  factors  of  24. 

List  the  common  factors  of  16  and  24. 


Activity 

Use  a  set  of  cards  numbered  1  to  50. 

Each  player  draws  a  card  from  the  pile. 

All  players  write  the  factors  for  the  drawn  number. 

The  player  with  the  most  correct  factors  scores  a  point  for  each  factor. 
The  winner  is  the  player  with  the  most  points  after  1 0  plays. 


216  Common  factors 


2.  (a) 


□  0 


OBJECTIVE 

To  develop  the  concept  of  common  factors 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

circles  of  different  colours  made  from 
construction  paper,  pictures  of  animals, 
collection  of  textbooks 

SUGGESTIONS 

Initial  Activity  Establish  the  meaning 
of  the  term  “common”  by  making  two 
sets  of  coloured  circles.  Make  a  single 
colour  common  to  both  sets.  The  rest  of 
the  colours  in  Set  One  should  be 
different  from  the  colours  in  Set  Two. 


Ask  which  colour  is  found  in  both 
sets  or  groups. 


Make  two  sets  of  animal  pictures.  A 
picture  of  one  kind  of  animal,  e.g.,  a 
dog,  should  be  in  both  groups.  The 
other  animal  pictures  should  be 
different.  Ask  what  kind  of  animal  is  in 
both  sets.  Explain  that  “common”  is 
the  term  used  to  indicate  that  some¬ 
thing  is  found  in  each  group.  Ask: 
“What  is  the  common  colour  in  both 
sets?”  [Blue]  “What  is  the  common 
animal  found  in  both  sets?”  [Dog] 

Make  up  two  sets  of  textbooks  with 
perhaps  a  speller  and  math  book 
found  in  both  sets.  Ask:  “What  are  the 
common  textbooks  in  both  sets?” 
[Speller  and  math] 

Use  the  display  at  the  top  of  the 
oupil  page  to  introduce  the  concept  of 
common  factors. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Be  sure  to 
emphasize  the  progression  from  (a) 
number  to  (b)  factors  to  (c)  common 
factors. 

You  may  wish  to  do  Exercise  1 
with  less  able  students  before  assigning 
the  other  exercises. 

ACTIVITIES 

1.  Have  students  draw  and  cut  out 
three  identical  geometric  shapes  from 
construction  paper.  Each  student 
chooses  two  numbers.  In  the  first 
shape,  they  write  the  factors  of  the  first 
number.  In  the  second  shape,  they  write 
the  factors  of  the  second  number.  On 


ANSWERS : 

I.  (a)  (b)  A  A  8 


the  third  shape,  they  write  the  common 
factors. 

2.  Make  bulletin-board  displays  of 
the  “common  factor  shapes”  made  in 
Activity  1. 

3.  Divide  the  group  into  three’s  to 
play  “Common  Factor”.  The  first 
player  twirls  a  spinner  (numbered  from 
0  to  9)  twice  to  yield  a  number  (if  0  and 
6  are  spun,  use  6)  and  writes  the  factors 
of  that  number.  The  second  player 
twirls  the  spinner  twice  also  and  writes 
the  factors  for  the  second,  different 
number.  The  third  player  looks  at  the 


4-,  @.2 


factor  lists  from  players  1  and  2  and 
identifies  the  common  factors,  scoring  a 
number  of  points  equal  to  the  total  of 
the  common  factors.  Play  rotates  three 
times.  The  player  with  the  greatest 
number  of  points  wins. 

Note:  The  third  player  should  make 
certain  no  factors  are  missing,  thereby 
lessening  the  potential  total. 

EXTRA  PRACTICE 

Write  the  numbers  between  1  and  20 
that  have  3  as  a  common  factor,  4  as  a 
common  factor,  5  as  a  common  factor. 
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F! 


! 


Exercises 

Copy  and  complete. 


CD©®©- 


The  common  factors  of  12  and  20  are  1 ,  2,  and  4. 

The  greatest  common  factor  is  4 


Pensive  Priscilla’s  Problem 


Priscilla  puzzled  and  she  pondered 
But  this  problem  really  racked  her. 
For  the  numbers  1 2  and  20 
What  is  the  greatest  common  factor? 


Numbers 

Factors 

Common 

Greatest  Common 

Factors 

Factor 

6 

©2.(3)  6 

9 

©(3)9 

1. 3 

3 

Greatest  common  factor  217 


ANSWERS: 

(b)  ©@©® 

®©3-©k, @12,24  1,2,4.  8  8 

G)  ©@V4 

©@  4, 5, /0, 2.C?  1,2  2 

(d)  ©2,  ©10 

©3©/5  1,5  £ 


OBJECTIVE 

To  find  the  greatest  common  factor  of 
any  two  numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  Write  two  numbers  on 
the  board.  Have  half  of  the  class  list  the 
factors  of  the  first  number.  The  other 
half  lists  the  factors  of  the  second 
number.  The  factors  should  be  written 
in  order  from  smallest  to  largest.  Have 
a  student  who  has  worked  with  the 
smaller  number  to  start  naming  the 
factors  by  beginning  with  the  largest 
and  working  down.  As  soon  as  a  factor 
is  named  that  is  contained  in  the  other 
number,  the  students  call  “Stop”.  This 
factor  will  be  the  greatest  common 
factor.  Repeat  this  process  several 
times. 

USING  THE  BOOK 

Read  through  “Pensive  Priscilla’s 
Problem”  together  as  shown  at  the  top 
of  the  pupil  page.  Be  sure  to  identify 

(a)  the  circled  numbers  on  the  first 
number  line  as  being  the  factors  of  12; 

(b)  the  second  number  line  as  showing 
the  factors  of  20;  and  (c)  the  greatest 
common  factor. 

Have  students  draw  the  chart.  Go 
over  Exercise  (a)  with  them  to  establish 
how  the  chart  is  to  be  completed.  With 
less  able  students,  you  may  wish  to  do 
Exercise  (b)  with  them  on  the  board 
before  assigning  the  rest  of  the 
exercises. 


(0  ©©©©(£>,© 

©@@@©s,®'WS  WM.'Z,  & 


ACTIVITIES 

1.  Have  the  students  draw  two  over¬ 
lapping  circles.  Choose  two  numbers.  In 
one  circle  write  the  factors  of  the  first 
number.  In  the  other  circle  write  the 
factors  of  the  second  number.  In  the 
part  that  overlaps  write  the  greatest 
common  factor. 


2.  Choose  two  numbers.  Draw  two 
corresponding  number  lines.  Identify 
the  factors  of  each  number  on  its 
corresponding  number  line.  Identify  the 
greatest  common  factor. 

3.  Develop  a  flow  chart  which 
shows  how  to  find  the  greatest  common 
factor. 

EXTRA  PRACTICE 


1. 

28,  36 

2. 

39,  54 

3. 

63,  84 

4. 

48,  72 

5. 

27,  81 

6. 

31,  52 

7. 

24,  45 

8. 

12,  27 

9. 

24,  32 

10. 

80,  100 
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OBJECTIVE 

To  introduce  the  concept  of  multiples 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

multiple 

MATERIALS 

cardboard  “factor  bars”  from  page  210, 
overhead  projector  (optional)  or  felt 
board  and  felt  bars  (optional) 

SUGGESTIONS 

Initial  Activity  Have  students  count  by 
2’s  up  to  20.  List  the  counted  numbers 
on  the  board.  Have  them  count  by  3’s, 
then  by  4’s,  and  by  5’s.  List  these  on 
the  board.  Introduce  the  term 
“multiple”.  Indicate  that  the  first  list  of 
numbers  are  multiples  of  2,  the  second 
list  are  multiples  of  3,  and  so  on.  Ask 
students  to  write  the  multiples  of  6  up 
to  60  to  ascertain  if  they  have  grasped 
the  concept. 

USING  THE  BOOK 

Read  through  all  of  the  instructions 
together  as  a  group.  As  suggested  on 
page  210,  when  all  of  the  students  have 
a  bar  set,  have  them  work  at  their 
desks  while  you  demonstrate  using  a  set 
of  bars  on  the  chalkboard,  overhead 
projector,  or  felt  board. 

Be  sure  to  list  the  multiples  of  each 
number  worked  with  and  point  out  the 
relationship  between  the  numbers  in  the 
multiple  list  and  the  “bars”  that  were 
used. 

As  you  work  through  the  examples, 
stress  that  (a)  only  bars  which  cover 
each  other  exactly  can  be  used  (thus 
avoiding  a  “9-bar”  on  top  of  two  “4- 
bars”);  and  (b)  that  only  one  kind  of 
bar  may  be  used  when  building  up 
patterns  (thereby  avoiding  five  “1-bars” 
and  two  “2-bars”  being  matched  to  a 
“9-bar”). 

ACTIVITIES 

1.  Use  flash  cards  to  reinforce  the 
concept  of  multiples.  Choose  a  number 
and  show  the  flash  cards.  Students 
identify  the  numbers  that  are  the 
multiples  of  the  chosen  number. 

2.  Play  the  “Zap-Thunk  Game”. 
All  multiples  of  3  are  called  “Zap”,  all 
multiples  of  5  are  called  “Thunk”. 
Students  begin  to  count,  substituting 
“Zap”  for  multiples  of  3  and  “Thunk” 


Multiples 


Use  the  bars  from  the  Factors  Activity  on  Page  210. 


i.  (a) 


(b) 


(c) 


(d) 


Place  a  3-bar  on  the  desk. 

Which  one  bar  will  cover  this  bar  exactly? 

The  only  bar  is  another  3-bar. 

3  is  a  multiple  of  3. 

Place  two  3-bars  end  to  end  on  the  desk. 
Which  one  bar  will  cover  this  exactly? 

The  only  bar  is  the  6-bar. 

6  is  a  multiple  of  3. 

Place  three  3-bars  end  to  end  on  the  desk. 
Which  one  bar  will  cover  this  exactly?  4 -bar 
4  ■  is  a  multiple  of  3. 


Name  other  multiples  of  3. 

12,  IB,  10,21, ... 


2. 


Use  the  2-bars. 

Repeat  Steps  (a)  to  (d)  above. 
Name  multiples  of  2. 
2.4>,8,... 


Use  4-bars. 

Repeat  Steps  (a)  to  (d). 

Name  multiples  of  4.  llo,20,... 


Multiples 


Multiples 


■4 


6 

1  ■  2 

2 

2 

2 

8 
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for  multiples  of  5;  e.g.,  1,  2,  Zap,  4, 
Thunk,  Zap,  7,  8,  Zap,  Thunk,  etc. 

3.  Have  the  pupils  play  “Beat  the 
Clock”.  Ask  them:  “How  many 
multiples  of  4  can  you  write  in  30  s?” 
“How  many  multiples  of  5  can  you 
write  in  1  min?” 

EXTRA  PRACTICE 

1.  List  the  first  4  multiples  of  each. 

2,  7,  8,  9,  10,  11,  12,  13,  14 

2.  True  or  false? 

(a)  72  is  a  multiple  of  8. 

(b)  16  is  a  multiple  of  3. 

(c)  48  is  a  multiple  of  6. 

(d) 54  is  a  multiple  of  7. 

(e)  36  is  a  multiple  of  5. 

(f)  81  is  a  multiple  of  9. 
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Omega-Y,  The  Multiple  Maker 


Command 
Print  the  first 
five  multiples 
of  2. 


Display 


Command 
Print  the  first 
five  multiples 
of  3. 


Display 


“I 

r  Q 

_l , 

O,  j , 

l~l 

iC 

ll—  . 

IJ 

o~5ih  c^h=Ti 


Command 

Display 

Command 

Display 

Print  the  next  five 

■  ■  ■ 

Print  the  next  five 

m  m  m 

multiples  of  2. 

■  ■ 

multiples  of  3. 

■  ■ 

Exercises 
1. 


Copy  and  complete  W^/rite  the  missing  multiples. 


4.  8,  ■  .  16,  ■  *$4.  ■  *§2 
IbT  5,  ■  °1 5.  ■  2$5.  ■  ,35s.  ■  ,^5. 

(c)  io,«,a3o,  40. ■,li,1foo 


so 


BRAINTICKLER 


2. 


4. 


6. 


7. 


Write  the  multiples  of  6  up  to  60. 

t,.  12, 18,  24,30, 36,42,48,  54,  faO 
Write  the  multiples  of  7  up  to  56. 

7,  l4,  21 , 28,  35, 42,43 , 5b 
Write  the  multiples  of  8  up  to  64. 

8,  16.24,32,40,46,56,64 
Write  any  four  multiples  of  9 

4,18,2736  Answers  ioiW  Vo.ry. 

Write  the  multiples  of  3  (up  to  30)  which  are 

even  numbers 

6,12,18,24,30 

Write  the  first  five  multiples  of  13. 

13,2.6,39,52,65 


8.  Choose  any  2-digit  number  larger  than  20.  Write  the  first  five  multiples  of  your  number. 

Ar\su>ers  colli  varii 

jb  9.  Choose  any  3-digii  number.  Write  the  first  five  multiples  of  your  number.  Answers  u>iH  v<xrj 


Multiples  21 9 


AWSWERS: 

Display  12  ,  14-  ,  lb 
IB  ,  20 


Display  18  ,  21  1  24 
27 ,30 


OBJECTIVE 

To  develop  the  concept  of  multiples 

PACING 

Level  A  1-7 
Level B  1-7 
Level C  1-9 

RELATED  AIDS 

HMS  — DM50. 

CALC.  W/BK  — 34. 

SUGGESTIONS 

Initial  Activity  Review  the  meaning  of 
the  term  “multiple”.  On  the  board 
write  the  numbers  1  to  50.  Instruct  a 
student  to  circle  all  the  multiples  of  5 
with  coloured  chalk.  Another  student 
boxes  all  the  multiples  of  6;  a  third 
student  underlines  all  the  multiples  of 
7. 

USING  THE  BOOK 

Read  through  both  sides  of  the  pupil 
display  with  the  group.  Have  someone 
identify  and  write  on  the  chalkboard 
the  correct  number  for  each  ■  (i.e.,  the 
next  five  multiples  of  2  and  3  respect¬ 
ively). 

Complete  Exercise  1(a)  on  the 
chalkboard  with  the  students.  You  may 
wish  to  do  the  first  two  or  three 
multiples  of  Exercise  2  with  them. 

ACTIVITIES 

1.  Make  multiple  copies  of  a  10  by  10 
grid.  Have  students  choose  any  4 
numbers.  Students  create  a  design  by 
colouring  in  the  squares  that  represent 
the  multiples  of  their  chosen  numbers. 
Other  students  look  at  the  designs  and 
tell  what  the  4  chosen  numbers  were. 

2.  Students  choose  3  numbers. 
Then  they  draw  number  lines  showing 
the  multiples  of  their  chosen  numbers. 

3.  Have  students  make  their  own 
drawing  of  an  imaginary  multiple 
maker.  They  can  give  it  an  appropriate 
name  and  also  tell  how  it  works  or 
write  an  expository  paragraph  about  it. 

EXTRA  PRACTICE 


Is  the  second  number  a  mu 
first? 

iltiple  of  the 

(a)  4,  13 

(b)  5,  25 

(c)  9,  36 

(d)  4,  19 

(e)  13,  29 

(f)  16,  48 

(g)  8,  96 

(h)  10,  100 

(i)  15,  140 

(j)  92,  184 

(k)  66,  347 

(1)  12,  144 
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OBJECTIVE 

To  introduce  common  multiples 

PACING 

Level  A  1  -5 
Level B  1-5 
Level C  1-6 

RELATED  AIDS 

HMS  — DM51. 

SUGGESTIONS 

Initial  Activity  Review  the  meaning  of 
the  term  “common”  as  used  in  the 
lesson  on  “common  factors”  (page  216). 

Draw  an  8  by  8  grid  on  the  board 
and  number  the  squares  from  1  to  64. 
Have  one  student  draw  a  coloured 
diagonal  line  (/)  through  all  the 
multiples  of  3.  Have  another  student 
draw  a  diagonal  line  (\)  of  another 
colour  through  the  multiples  of  6. 

The  squares  with  2  diagonal  lines  are 
the  common  multiples. 

USING  THE  BOOK 

Have  the  pupils  look  at  Omega-Y  and 
the  example  at  the  top  of  the  pupil 
page.  Identify  the  numbers  in  each  list 
as  multiples  of  2  and  4  respectively. 
Point  out  that  the  first  four  numbers 
common  to  each  list  have  been  circled. 
You  may  wish  to  also  note  that  just 
some  common  multiples  of  2  and  4 
have  been  listed.  The  list  could  have 
gone  on  “forever”. 

Assign  the  exercises.  Inform  the 
pupils  that  it  is  easier  to  identify  the 
common  multiples  if  the  multiples  are 
arranged  one  under  the  other,  rather 
than  side  by  side. 

2  4  (?)  8  10  etc. 

3  (?)  9*  12  15  etc. 

ACTIVITIES 

1.  Have  students  choose  2  numbers.  On 
a  number  line  have  them  show  the 
common  multiples. 

2.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Use  “multiple 
groups”  (i.e.,  3,  6,  9,  12,  etc.)  as  a 
source  for  data  for  the  blank  grids. 

3.  Students  play  in  pairs  with  a 
deck  of  cards  numbered  from  1  to  100. 
The  deck  is  shuffled  and  dealt  so  that 
each  player  has  50  cards.  They  choose  a 
number.  Each  student  turns  up  a  card 
in  turn  and  places  it  in  a  pile  in  the 
centre.  When  a  card  that  is  a  multiple 
of  the  chosen  number  is  turned  up,  the 
first  student  to  shout  “Multiple”  wins 
the  pile.  The  one  who  has  the  most 
cards  at  the  end  of  a  given  time  wins. 


Exercises 


(a)  Write  the  multiples  of  3  up  to  36. 

(b)  Write  the  multiples  of  4  up  to  36. 

(c)  Circle  the  common  multiples. 

(a)  Write  the  multiples  of  4  up  to  60. 

(b)  Write  the  multiples  of  10  up  to  60. 

(c)  Circle  the  common  multiples. 


2.  (a)  Write  the  multiples  of  5  up  to  60. 

(b)  Write  the  multiples  of  6  up  to  60. 

(c)  Circle  the  common  multiples. 

4.  (a)  Write  the  multiples  of  6  up  to  48. 

(b)  Write  the  multiples  of  8  up  to  48, 

(c)  Circle  the  common  multiples. 


5.  Copy  and  complete.  Write  the  missing  multiples  of  2  and  3. 
2.  4,  ■  .8.  10,  ■  IZ]  4,  1  6,  ■  .20.  22,  T  24 


,1°- 
,  15, 


3,  ■  ,’9.  ■  .  15,  ■  ,'21,  ■  30. 

List  the  common  multiples  of  2  and  3. 


to,  12, 18, 24 


6.  Write  the  first  three  common  multiples  of 

(a)  2  and  3  fo.  >2.. ' 8  (b)  5  and  10  10,2.0,30 

(d)  3  and  4  i2, 24, 3b  (e)  4  and  5  2.0,  40,  bo 


V 

Omega-Y  shows  some  common  multiples  of  2  and  4 
4.  8,  12,  16. 


Multiples  of  2 


Common  Multiples 

Multiples  of  4 


■'mY, 

n 

IT 

ir\  ~in 

pu 

Pn 

O/ 

Qj 

K_. 

in,  lu. 

C  i 

CD.  ... 

id 


LJ 
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ANSWERS : 

1.  (a)  3,  b,  9,  ©  15,  18,21,  27,  30,  33,  @ 

(b)  4,  8,  ©  lb(  20,  @1,  28,  32,  © 

2.  (a)  5,  ID,  15,  20,  25,  @,  35,  40,  45,  50,  55,  © 

Cbb  6,  12,  18,  24,  ©,  30,4 2,  48,  54,  ® 

3.  (a)  4,  8,  12,  lie,  24,  28,32,  3b,  ©  44,  46,  52,  5b,© 
(b)  10,  ®,  30,  ©  50,  © 

4.  {a)  b,  12,  l8,  30,  3b,  42,  © 

(b)  8,  lb,  ©  32,  40,  © 


EXTRA  PRACTICE 

Find  the  first  4  common  multiples  of 
each  pair. 

(a)  3,  5  (b)  4,  6  (c)  8.  9 

(d)  4,  9  (e)  6, 10  (f)  3,  5 

(g)  2,  7  (h)  4,  5  (i)  6,  8 
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Multiples  of  2 


Least  Common  Multiple 

Multiples  of  3 


%  *  *  *  * 

*  *  '  ;  /  '■  *  . 
•tr  *.  I  tjf  _ ,  *  * 


•  •  •  •  . rr^^~3‘  -  * !' .  * '  '  \  '?T7  *  jfc*.;V.fr 

-Y  shows  some  common  multiples  of  2  and  3  '  *  1  *  \  ’ "  *  •  *  .'-I* 


Omega-Y  shows  some  common  multiples 
6,  12.  18 

The  least  (smallest)  common  multiple  is  6 


,  * .  **,  *  .  ....  *  * , 
«'  *  *  t  •**♦*•*•  1 

*  .  mt  •  * 


Exercises 

Copy  and  complete 


Numbers 

Multiples 

(a) 

3 

3.  6.  9.  12.  15.  18.  21.  24.  27.  30 

5 

5.  10.  15  20.  25.  30.  35.  40.  45.  50 

(b) 

4 

6 

(c) 

2 

3 

(d) 

4 

8 

(e) 

5 

10 

(f) 

3 

9 

Common 

Multiples 


Least 

Common 

Multiple 


15.  30 
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.ANSWERS'. 

Cb'l  4,8,  12,  lb,  20, 24  28,32,38 
fa, 12,  18, 34,30, 3b,  42,  48,54 

(d)  4,8  12  18, 20, 2.4,  £6  32,  3fc> 
8>,  24,32,40, 4-8, 5b,  <*4,  72 

(f)  3,  (o,  4,  )Z.  15,  IS,  2-V,  34,  27 
8,  18  27 ,3b, 46, 54,  83,  7 2,8; 


ro  £,4,8,8, 10,  (2  14,  ;fo  18 
3,b,%IS,  IS,  18,  21,  24,  27 

(e)  5,  10,  15,  20,  25,3°,  35,40,45 
/o,  2o,3o,4o,  so,  to,  70,  80,  qo 


OBJECTIVE 

To  develop  the  concept  of  least  common 
multiple 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM52. 

SUGGESTIONS 

Initial  Activity  Review  what  was 
meant  by  “greatest  common  factor” 
(page  217).  Ask  students  what  is  the 
opposite  of  greatest.  [Least] 

Draw  2  number  lines  on  the  board 
one  under  the  other.  On  the  top  line 
show  multiples  of  3.  On  the  bottom  line 
show  multiples  of  6.  Ask  students  to 
identify  the  least  (smallest)  common 
multiple. 


1  1  ill  1 

7n  i  i  7T  i  i  i ^ 

o  / 

3  if-  S 

6 

7  r 

9 

SO  //  ^ 

r"T  i  i  i  f 

TtTj  i  i  j  L~~~l 

o  / 

a  3  V  5 

\6 

7  * 

9 

to  //  /a  - 

The  least  common  multiple  is  6. 

USING  THE  BOOK 

Have  students  draw  the  chart.  Use 
Exercise  (a)  to  establish  what  is 
required  to  complete  the  chart.  You 
may  wish  to  do  Exercise  (b)  on  the 
board  with  the  students  before 
assigning  the  rest  of  the  exercises. 
Average  and  above  average  students 
will  grasp  this  concept  without  much 
difficulty. 


ACTIVITIES 

1.  Students  choose  2  numbers.  Draw 
number  lines  to  show  multiples. 
Identify  the  least  common  multiple. 

2.  Have  the  students  draw  2  over¬ 
lapping  circles. 


In  one  circle  write  the  first  four 
multiples  of  2.  In  the  other  circle  write 
the  first  four  multiples  of  4.  In  the 
section  of  the  overlap  write  the  least 
common  multiple. 

3.  See  “Omega-Y”  as  described  in 
the  Activity  Reservoir.  Be  sure  to  use 
situations  such  as:  given  5,  Omega-Y 
gives  you  10,  15,  20,  25 . 

EXTRA  PRACTICE 

Find  the  least  common  multiple  for 
these  pairs  of  numbers. 

(a)  4,  6  (b)  4,  12 

(d)  2,  17  (e)  6,  10 


(c)  6,  5 
(f)  16,  24 
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OBJECTIVE 

To  introduce  the  concept  of  exponents 

PACING 

Level  A  1-3 
Level  B  1-3 
Level  C  1-4 


VOCABULARY 

exponent 


SUGGESTIONS 


Initial  Activity  Draw  this  on  the  board 

and  ask  students  what  they 

&  i  a  5 

think  it  means.  means  ®*X  ®s>. 

Next  draw  ^  and  ask  if  they  know 

what  it  means.  means 

dr  x  n  x  .  Next  ask 


them  what  v2  means.  [It  means y  Xy.j 
What  does  43  mean?  [It  means 
4X4X4.]  Explain  to  students  that  43 
is  a  short  way  to  show  multiplication 
when  the  same  factor  is  used  more  than 
once.  The  factor  is  called  the  base  and 
the  small  number  tells  the  number  of 
times  the  base  is  used  as  a  factor.  The 
small  number  is  called  the  exponent. 
Use  the  display  at  the  top  of  the  pupil 
page  to  reinforce  the  preparatory  work. 


Using  Exponents 


10 


10 


10 


/77  //////'/  A 

\ 

10 


10 


10 


103 


10=10  10X10=1 00 


10‘ 


10  X10  X  10  =1 000  10X  10X  10X  10  =  10  000 


=  10’ 


10 


Exercises 


2" 


Exponent 


Base 


10': 


We  say:  "ten  to  the  exponent  two" 


10" 


1.  Read,  then  write. 

(a)  Ten  to  the  exponent  two.  /02 
(c)  Ten  to  the  exponent  four.  ^ 

3op 
(a) 


(b)  Ten  to  the  exponent  three. 


10 3 


2.  Copy  arjijl  corjjplete. 

■  X  ■  =  102 
10  10  10 
(C)  ■  X  ■  X  ■  X 


10 


/0 


10 


=  10" 


(b) 


X 


X 


=  10" 


3.  Write  each  number  in  the  exponent  form. 


(a)  100  =  ■  10  (b) 

We  can  multiply  powers  of  10  by  ones. 
Copy  and  complete  each. 

(a)  4  X  1 0 1  means  40 
4  X  1 02  means  400 
4  X  10'!  means  ■  4 ooo 

(c)  6  X  101  means  ■ 

6  X  102jjieansB  ^00 
%  X  ■  means  6000 


1000 


*4. 


/DJ 


(c)  1  0  000  = 


30 


i0< 


(b)  3  X  1 0'  ijieans 
%  X  ■  ^eans  300 

4i  X  ■  means  3000 

(d)  ■  X  ■  means  90 

Q _ 

■  x  ■  ^rjyaans  900 

%  X  ■  means  9000 
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USING  THE  BOOK 

Have  the  students  look  at  the  display  at 
the  top  of  the  pupil  page.  Point  out 
that  there  are  four  different  quantities 
shown  (i.e.,  10,  100,  1000,  and  10  000), 
each  of  which  is  expressed  three  ways 
(using  blocks;  using  factors  —  10  X  10; 
using  exponents  —  102).  You  may  wish 
to  use  actual  cubes  to  demonstrate  this. 
Stress  that  a  ten  is  shown  by  a  “ten- 
stack”  (i.e.,  ten  single  cubes)  by  “10” 
and  by  “10‘”;  a  hundred  is  shown  by  a 
“hundreds-flat”  (i.e.,  10  tens-stacks), 
“100”  and  by  “102”;  a  thousand  is 
shown  by  a  “thousand-block”  (i.e.,  not 
three  hundreds-flats,  but  ten  hundreds- 
flats),  by  “1000”  and  by  “103”.  Repeat 
this  for  ten  thousand.  Have  the  students 
verbalize  each  situation  (i.e.,  “ten  to  the 
exponent  three”,  and  so  on). 

Assign  the  exercises.  Be  clear 
about  how  you  would  like  the  students 
to  answer  in  their  exercise  books. 

ACTIVITIES 

1.  Play  “Concentration”  as  described  in 
the  Activity  Reservoir.  Use  cards  such 
as  these. 


10  X  10  X  10 


2.  Make  two  dice.  The  first  die  is 
marked  with  102,  103,  104,  10s,  and  two 
wild  faces.  The  second  die  is  marked 
100,  1000,  10  000,  100  000,  and  two 
wild  faces.  Players  roll  the  dice.  If  they 
get  a  match,  they  win  a  point.  A  wild 
face  is  an  automatic  match.  A  roll  of 
two  wild  faces  is  worth  2  points.  The 
player  with  the  most  points  after  ten 
rounds  wins. 

3.  Have  the  Level  C  students  copy 
and  complete  expressions  such  as  these. 

(a)  5  X  103  =  5  X  ■  =  A 

(b)  2  X  102  =  2  X  ■  =  A 

(c)  4  X  104  =  4  X  ■  =  A 

(d)  6  X  103  =  6  X  ■  =  A 
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Practice  Makes  Perfect 


1.  Which  numbers  between  4  and  30  are  divisible  by  6?  y  /g  iQ  2.A- 

2.  Copy  and  complete. 

A  number  is  divisible  by  10  if  the  one’s  digit  is  ■ 

A  number  is  divisible  by  5  if  the  one's  digit  is  Wt*  or  B° 


5. 


6. 


Write  all  the  factors  of  each, 
(a)  32  (b)  21 

1,2,4, 6,  (45,32  1,3,1, 21 


(c)  54  (d)  26  (e)  40 

(,  2,  3,  fc>,' 9,  18, 27, 54  1,2,13,2b  1,2,4,5,8,10,20,40 

4.  Write  the  following  numbers  as  products  of  their  prime  factors.  (Draw  factor  trees.) 

(a)  63  (b)  88  (c)  16  (d)  49  (e)  54 


Write  these  numbers.  Circle  the  composite  numbers 
0.  7300,  106,  7,0.(^,(2^.  11.(12^,  1  9.(71^. (51^.(41^.  31. 

(a)  Write  the  factors  of  6.  jg  3  b 

(b)  Write  the  factors  of  9.  1,3,8 

(c)  Write  the  common  factors.  1,3 

(d)  Write  the  greatest  common  factor.  3 

(a)  Write  the  multiples  of  4  up  to  60. 

(b)  Write  the  multiples  of  6  up  to  60. 

(c)  Write  the  common  multiples. 

(d)  Write  the  least  common  multiple.  i£ 

8.  Write  each  number  in  the  exponent  form. 

(a)  10  /o'  (b)  1000  10s 

(c)  10  000  / o4  (d)  100  000  I05 


7. 
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ANSWERS  ■■ 

4.  ( 01)  lo2> 

/  A 

1  3  3 


(b) 


88 
/\ 

8  II 

A  \ 

2  4  II 

/A  \ 

2  2  2  If 


(<0 


I  io 

,A, 

4  4 

A  A 

2  2  2  2. 


(d)  49 

7^1 


Ce) 


54- 

A 

2  3  3  3 


OBJECTIVE 

To  practise  concepts  developed  in  this 
chapter 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM53. 

CALC.  W/BK  — 52. 

USING  THE  BOOK 

With  average  and  above  average 
students,  you  may  wish  to  assign  this 
page  without  any  review  of  the 
concepts.  Less  able  students  may 
require  some  review  of  each  concept 
before  assigning  the  questions. 

Provide  remedial  work  for  students 
who  are  still  experiencing  difficulty  with 
the  concepts. 

ACTIVITIES 

1.  To  review  multiples,  prepare  on 
small  cards  the  first  6  multiples  of  the 
numbers  2  to  10,  one  multiple  showing 
per  card.  Label  9  containers  (boxes, 
cans,  envelopes,  etc.)  with  labels  which 
show  “multiples  of  2”,  “multiples  of 
3”,  and  so  on  up  to  “multiples  of  10”. 
Have  the  cards  shuffled  and  then  sorted 
into  their  appropriate  containers. 

2.  Using  the  materials  in  Activity 
1,  relabel  (or  add  to  the  other  side  of) 
the  containers  to  show  “divisible  by  2”, 
“divisible  by  3”,  and  so  on. 

3.  See  “Batter  Up”  as  described  in 
the  Activity  Reservoir.  Use  some  skills 
cards  such  as  these. 


7.  (<0  4,  8,12,  lb,  20,  24,  £8,  32,3fc,4C,44, 45,52.,  5k,  bo 
CW)  t,  12, 18,44, 30, 3lo,  42, 48,  54,  to 
(c)  12,24, 3b, 48,  GO 


3 

5 

Odd  number? 

Even  number? 

Name  a 
composite 
number. 

A  factor  of 

17  is-?. 
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OBJECTIVE 

To  relate  problem  solving  to  everyday  life 

PACING 

Level  A  1-3 
Level B  1-6 
Level C  1-7 

MATERIALS 

newspapers 

VOCABULARY 

advertisements 

RELATED  AIDS 

HMS  — DM54. 

CALC.  W/BK  — 13. 

SUGGESTIONS 

Initial  Activity  Find  the  newspaper 
advertisements  for  food  specials.  Have 
students  read  some  of  them  aloud. 
Choose  some  of  the  items  that  can  be 
computed  mentally  and  ask  questions 
such  as:  “What  will  4  lettuce  cost?  How 
much  change  from  $2.00?”  and  so  on. 

USING  THE  BOOK 

It  may  be  necessary  to  read  the  adver¬ 
tisements  and  the  problems  with  less 
able  students  who  may  be  hindered  by 
poor  ability  in  reading. 


The  Food  Mart 

REGULAR 

or  m 

diet 

POPS1-COLA 

plus  30<t  deposit  £ 

LIGHT  BULBS 

6  ,  $1.38 

PERRY 

PUDDING  CUPS 

Reg.  Price  SI. 27  'VM 

990 

Produce  of  USA  Canada  No.  1  Grade 

HEAD  LETTUCE 

Reg.  Price  89C 

590 

THOMSON'S 

PURE  APPLE 

JUICE 

690  IS 

BRAMBLE'S  fifiS 
TOMATO  • 

SoaPi 

SOUP  , 

Reg.  Price  24C  each 

4  for  800 

JUICE  GLASSES 

f  § f  8  $2.32 

Produce  of  Mexico  Canada  No.  1  Grade 

GREEN  PEPPERS 

290  each 
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Read  the  advertisements  for  Food  Mart  "Super  Specials",  then  answer  the  questions. 


i.  (a)  What  is  the  sale  price  of  2  dozen  cans  of  Bramble’s  soup?  $4.80 

(b)  At  the  regular  price,  what  would  2  dozen  cans  cost? 

(c)  What  do  you  save?  $o.% 


2.  (a)  What  is  the  price  of  1  juice  glass?  $  q  29 

(b)  What  is  the  price  of  6  juice  glasses?  $  1.74 

3.  How  many  green  peppers  can  you  buy  for  $1 .75? 


ACTIVITIES 

1.  Set  up  a  shopping  centre  in  your 
classroom.  Packages,  cans,  bottles,  and 
containers  of  food  and  drinks  can  be 
displayed  on  a  counter.  Students  take 
turns  being  shoppers  and  cashiers. 

2.  Have  students  make  up  adver¬ 
tisements  of  items  for  sale.  Display 
them  on  a  bulletin  board. 

3.  Using  the  newspaper  advertise¬ 
ment,  have  students  make  up  problems 
pertaining  to  the  advertisement. 

EXTRA  PRACTICE 

Students  solve  the  problems  made  up  in 
Activity  3. 


4.  (a)  How  much  do  you  save  on  1  Perry  Pudding  Cup  at  the  sale  price?  $o.28 

(b)  How  much  will  you  save  on  6  pudding  cups?  $  i.^g 

(c)  If  you  buy  6  pudding  cups  and  pay  with  a  ten-dollar  bill,  how  much  change  will  you 
receive?  $4.ofo 

5.  (a)  What  is  the  price  of  9  cans  of  Thomson's  Pure  Apple  Juice?  $  fe.21 

(b)  At  the  regular  price,  what  would  9  cans  of  apple  juice  cost?  $12.42. 

(c)  How  much  do  you  save?  $  b  21 

6.  (a)  What  is  the  total  cost  of  1  bottle  of  Popsi-Cola  (including  deposit)? 

(b)  What  is  the  cost  of  1 2  bottles?  $  g  gg 

$C7.  What  is  the  price  of  6  dozen  light  bulbs?  $  ib.sto 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM55. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
1%). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1-3 

B 

206-209 

4 

D 

213-215 

5.  13 

A 

198-203 

6-9 

C 

210-212,216,217 

10,  11 

E 

218-221 

12 

F 

222 

Chapter  Test 


1.  Consider  3456.  Tell  if  it  is  divisible  by  each  of  the  following  numbers. 

(a)  2  yes  (b)  3  Yes  (c)  4  Yes  (d)  5  Mo  (e)  1 0  Mo 

2.  How  do  you  recognize  numbers  that  are  divisible  by 

(a)  3  (b)  4  (c)  5? 

3.  Which  of  these  numbers  are  divisible  by  9? 

(a)  18  (b)  104  (c)  27  (d)  324  (e)  558 


4. 


5. 


6. 


7. 


Which  of  these  are  prime  numbers?  Which  are  composite  numbers? 

(a)  (b)  1 2 (V^osVle.  (c)  1  9 Prme  (9)  22(]or^os'l(:_e  (e)  27(^3^^',^ 

Copy  and  complete.  n  33 

(a)  3  X  48  =  3  X(40  +I)  „  (b)  (1 6  +  1  7)  4  33  =  1 6  +  ( ■  +  ■  ) 

=  <3  X  If) +  (3xl)  -i  +  V 

-  ’*  +  *  -mu. 

=  •  144 


Write  all  factors  for  each  of  the  following. 

(a)  15  1,3,5,15  .(b)  181,2,3  >,5,lS  (c)  351,5,7,35 

Express  the  following  as  products  of  their  prime  factors. 

(a)  28  2X2X7  (b)  30  2X3X5  (c)  45  3X3X5 


(d)  100 1,2, 3,+, 5, 10, 20, 
25,50,  lOO 

(d)  72  2X2X2X3X3 


8.  (a)  Write  the  factors  of  16.  (b)  Write  the  factors  of  24. 

1,2,4, 8,  tk>  1,2,3  4,  fa, 8, 12,24 

9.  Write  the  greatest  common  factor  of  8  and  1 2.4 

10.  Write  the  first  5  multiples  of  12.  ig.,  24,3k,  48,  CO 

11.  Write  the  least  common  multiple  of  6  and  8.  24 

12.  Write  the  following  numbers  in  exponent  form. 

(a)  100  ioz  (b)  1000  io3  ( c )  10  000  JO* 

13.  Which  are  true  statements?  ('«'),  (4) 

(a)  13  X  29  =  29  X  13  (b)  4-14=14-4  (c)  52-3  =  3-52 

(d)  6  X  0  =  6  (e)  7  -  0  =  0  (f)  318X1=318 
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ANSWERS : 


2. 

3. 


(a)  TV  Sans  o?  \Ls  cWV 
is  dio»sit>\e 

(a)  1 8  (O  £7  (d)  324 


(V  TV  last  2.  dibits  ace 
d\ois\to\e  4. 

(e)  55& 


(a)  TV  one ’s  d'.o\k 
is  5  or  O.  J 
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4. 


Cumulative  Review 


i. 


2. 


Write  in  words. 

(a)  47.4  (b)  7  349  042 

Find  the  sums  and  differences. 


(c)  58  324 


(d)  85.46 


(a) 


13  299 
3  485 
26  041 
+  9  175 
— ZTGU 0 


(b) 


27.63 
48.05 
+  19.17 
- <T4".’85 


(c) 


74  325 
-26  091 
— 4-T23-4 


(d) 


9.58 
-4.19 
— 5^ 


3.  Name  each  angle  as  acute,  obtuse,  right,  or  straight  angle. 


Multiply. 

(a)  76 

X23 
77+8 


(b) 


$536.74 
X  6 

■£  3220  +4 


(c) 


85.04 
X  0.9 

~76 755* 


(d) 


447 

X325 

1+57275 


5.  Divide.  59  R4 

1  92>  R2. 

8 

(a)  8  [476  (b) 

18  [3476  (c) 

40  )  320 

(d)  96  [ 

6.  How  many  seconds  are  in 

4  min?  s 

7.  Copy  and  complete. 

IO 

(a)  1  dm  =  ■  cm 

4000 

(b)  4  t  =  ■  kg 

(c) 

IOOO 

1  L  =  ■  mL 

8.  Solve. 

(a)  N  <  1 0 

(b)  8  >  A 

(c) 

32  -  25  >  B 

34 
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OBJECTIVE 

To  review  and  test  selected  concepts 
and  skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review  purposes. 
Students  should  check  their  work, 
correct  any  errors,  and  review  the  pages 
that  contain  any  problems  of  the  type 
they  missed.  Some  students  can  do  this 
on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic,  or, 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 
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AtfSWEkS : 

I.  (0  Fortj  -  seviecv  4fcCAtr\a\  £ou.r  Cb")  SevfSJTt  rru\\toci  t  ■LVvce.e.  burvdc€-d  £ocL^-*\»a£.  ■LVvotAsa.cvd  ( -Uvop 
(c)  Fifty- evykU^ousarv4,Otree  hundred  Uu3e^-four  (d)  decwv\a\  fcuf  Six 

8.  c<0  N=  0,1,2, 3,4, 5>,7,8(q  6b)  A  =  0, 1 ,2,3,4  5,  6,7 

(c)  B=0,t,2.,3,4;5> 


Test  Item 

Text  Page  Number 

1 

25 

2(a),  2(c) 

21 

2(b),  2(d) 

12 

3 

48 

4(a) 

85 

4(b) 

79 

4(c) 

94 

4(d) 

88 

5(a),  5(b) 

145 

5(c) 

134 

5(d) 

139 

6 

126 

7(a) 

111 

7(b) 

122 

7(c) 

119 

8 

166 
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CHAPTER  8  OVERVIEW 


This  chapter  reviews  and/or  introduces  the  meaning  of 
fractions,  decimals,  ratios,  and  percents.  Addition  and 
subtraction  of  fractions  with  like  and  unlike  denom¬ 
inators  is  developed.  Equivalence  is  investigated  fully 
involving  fractions,  decimals,  mixed  numerals,  and 
percents.  Numerous  applications  are  also  presented. 

OBJECTIVES 

A  To  recognize  fractional  parts  of  regions  and  sets  and 
to  calculate  fractional  parts  of  sets 
B  To  add  and  subtract  mixed  numerals  and  fractions 
having  like  and  unlike  denominators 
C  To  identify  and  generate  equivalent  fractions  and 
decimal  equivalents,  including  fractions  expressed  in 
lowest  terms 

D  To  add,  subtract,  and  multiply  decimals 
E  To  express  ratios,  identify  equivalent  ratios,  and 
write  ratios  as  decimals  and  percents 
F  To  express  percents  as  ratios  and  decimals  and  to 
determine  percentage  of  a  given  amount 
G  To  solve  word  problems  involving  fractions,  ratios, 
and  percents 

BACKGROUND 

Although  this  chapter  is  entitled  “Fractions”,  it  also 
uses  equivalence  relationships  to  extend  the  investiga¬ 
tions  into  the  use  of  decimals,  ratio,  and  percent.  In 
looking  at  all  of  these  concepts  within  one  chapter,  the 
authors’  intention  is  to  show  that  the  concepts  are 
closely  related  and  interchangeable  when  calculating 
answers  to  problems.  Hence,  to  determine  50%  of  82 
the  student  may  have  a  variety  of  solutions. 

(a)  50%  of  82  is  41  (b)  0.5  X  82  =  41.0 

or  41 

(c)  |  of  82  (d)  f  X82=yX  82 


=  41 


A  10  cm  X  10  cm  square  is  used  as  an  area  model 
for  fractions  so  that  common  denominators  can  be 
illustrated  using  an  overhead  projector. 

_L  j_ 

2  3 


superimposed  on 

This  is  quite  graphic 
for  students. 


ShoWS  y  = 


_2 

6 


Using  the  multiplication  chart  (on  page  238)  to 
identify  equivalent  fractions  enhances  the  reasons  why 

if  y  =-j|,  we  multiply  both  numerator  and  denominator 


by  5  because  it  is  also  in  the  “5  times”  column  from 
the  chart. 

Thus,  yyj-  =  ^  makes  more  sense. 

The  definitions  of  ratio  and  percent  are  kept  very 
basic,  i.e.,  ratio  is  a  number  comparison;  percent  is  an 
amount  compared  to  100. 


MATERIALS 

sets  of  things  in  two  colours 
“fraction  pizza  pies” 
pop  bottles 

numerous  10  cm  X  10  cm  squares  divided  intoy’s, 
y’s,  y’s,  y’s,  and  yj’s  (see  page  232) 

acetate  copies  of  the  10  cm  X  10  cm  squares  for  the 
overhead  pro<°ctor  (see  above) 
overhead  transparencies  described  on  page  233 
multiplication  grids  (transparencies) 
water-colour  markers 
blank  number  lines 
blank  playing  cards  (Bristol  board) 
decimal  pocket  charts  or  place-value  charts 
graph  paper  (1  cm  grid) 

sports  section  from  local  newspaper  and  also  various 
advertisements 

CAREER  AWARENESS 

The  Building  Contractor  [260-261] 

The  building  contractor  erects  homes  complete  with 
streets,  sidewalks,  and  all  utilities  on  land  which  was 
originally  a  farmer’s  field  or  vacant  lot. 

This  requires  a  person  with  talents  in  both 
planning  and  in  working  with  many  diverse  people  to 
accomplish  goals.  The  contractor  must  contact  other 
specialist  tradespeople  who  will  install  sewers,  water- 
mains,  hydro,  telephone  lines,  cable  TV,  etc.  before  the 
foundations  are  dug.  Once  the  services  are  in  and  all 
the  various  government  agencies  have  approved  the 
site,  the  house  building  can  begin. 

Specialized  tradespeople  work  on  specific  areas  of 
the  project:  concrete  workers  and  form  builders  on 
concrete  basements  and  slabs;  carpenters  on  frame 
construction;  brick  layers,  electricians,  heating 
contractors,  drywall  installers,  plumbers,  roofers, 
landscapers,  pavers,  etc.  build  the  homes  and 
prepare  the  yards.  Throughout  this  activity,  banks 
or/and  insurance  companies  are  involved  in  financing 
the  large  investments  required.  In  the  example  of  50 
homes  in  the  text,  between  3  and  4  million  dollars 
might  have  been  involved. 

Once  the  homes  are  built,  or  possibly  before  they 
are  built,  the  real  estate  sales  force  becomes  involved 
in  selling  the  houses  to  the  families  who  will  make 
them  into  homes. 


, 


Fractions  of  a  Set 


4  —  number  of  red  skateboards 
7  —  total  number  of  skateboards 


y  of  the  skateboards  are  red.  y  is  a  fraction 


4  is  the  numerator  (parts  selected). 

7  is  the  denominator  (total  number  of  parts). 


Exercises 


How  many  compact  cars?  5 
How  many  cars  in  all?  8 

(a)  Write  a  fraction  for  the  cars 
which  are  compact  cars.  y 

(b)  Write  a  fraction  for  the  cars 
which  are  full-sized  cars. 

6 


'  agg 

S>  S’ 

How  many  cubes? 

How  many  boxes  in  all?  5 


(a)  Write  a  fraction  for  the 
boxes  which  are  cubes,  i 

(b)  Write  a  fraction  for  the 
boxes  which  are  not  cubes 


2 

5 


Write  a  fraction  for  the  coloured  part  of  each  shape  or  each  set 


3. 


5. 


7. 


±  4. 


0Q0QQ0QQQ 

©§ooo  , 

©  ©  ©  ©  ©  " 

Write  fractions  for  the  uncoloured  parts  of  each  shape  or  set  in  Exercises  3  through  6. 
(Label  the  answers  3  (b),  4  (b),  5  (b),  6  (b).)  ^  i  5  ^  %  ^b)  -g 
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OBJECTIVE 

To  review  the  fraction  concepts 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

numerator,  denominator 

MATERIALS 

sets  of  things  in  two  colours,  fraction 
shapes 

BACKGROUND 

Some  students  may  have  difficulty 
because  of  the  property  of  inclusion. 
First  identify  how  many  are  in  the 
whole  set  (denominator)  and  then 
identify  how  many  are  selected  or 
included  (numerator). 

SUGGESTIONS 

Initial  Activity  Using  the  materials 
listed  above,  review  “equal  parts”  of 
whole  things  and  the  naming  of  a 
fraction.  Review  “number  of  things” 
out  of  a  whole  group  of  similar  things 
and  naming  a  fraction. 

numerator  _  selected  equal  parts 
denominator  total  number  of  equal  parts 

USING  THE  BOOK 


When  referring  to  the  pupil  display, 
have  the  students  identify  (a)  the 
number  of  skateboards  (denominator), 
and  (b)  the  number  of  skateboards 
which  are  red  (numerator).  Emphasize 
that  y  of  all  the  skateboards  are  red. 
Repeat  to  show  that  y  of  all  the 
skateboards  are  not  red. 

You  may  wish  to  read  through 
Exercise  7  together  to  be  certain  that 
all  students  are  clear  on  what  is  meant. 

When  the  completed  Exercises  3  to 
6  are  being  marked,  discuss  which  is 
the  greater  fraction,  coloured  or 
uncoloured. 


ACTIVITIES 

1.  Have  students  check  their  pencils 
and  pens  for  circular  or  hexagonal  cross 
sections.  What  fraction  are  hexagonal? 
What  fraction  are  circular? 

2.  Have  the  students  use  8 
counters  which  are  a  different  colour  on 
each  side.  (Use  two  colours  of  gummed 


circles  if  necessary.)  Have  them  shake 
the  counters  in  a  small  box  or 
container.  Students  then  write  the 
fraction  of  the  set  for  each  colour 
showing. 

3.  Repeat  activity  2  using: 

(a)  10  markers  (b)  12  markers 

(c)  15  markers  (d)  20  markers. 
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OBJECTIVE 

To  find  fractional  parts  of  sets 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

12  pop  bottles  (preferably  clear), 
coloured  water  (use  food  colouring) 

BACKGROUND 

On  this  page,  we  are  using  unit 
fractions  only  (i.e.,  the  numerator  is  1) 
and  finding  unit  fractional  parts  of 
whole  sets.  This  relates  nicely  to 
division  by  whole  numbers. 

SUGGESTIONS 

Initial  Activity 

1.  Use  8  pop  bottles.  Ask  a  student 
to  fill  y  of  them  with  coloured  water. 

Record  y  of  8  =  4 
or  8  -4-  2  =  4 

2.  Use  10  pop  bottles.  Ask  a  student 
to  fill  y  of  them  with  coloured  water. 

Record  y  of  10  =  2 
or  10  -7-  5  =  2 

3.  Using  all  12  pop  bottles, 
demonstrate 

(a)  y  of  12  Record  as  y  of  1 2  =  6 

or  12  4-  2  =  6 

(b)  y  of  1 2  Record  as  y  of  12  =  4 

or  12  4-  3  =  4 


Parts  of  Sets 


iiii 


8 


pop  bottles. 
4  are  full. 


U  1 


How  many  are  full? 
j  of  8  =  4 
8-2  =  4 
4  bottles  are  full. 


nurhi 


It 

j  I'r'jf 


10 

pop  bottles. 
I  are  full. 


How  many  are  full? 

I  of  10  =  2 

10-5  =2 
2  bottles  are  full. 


Exercises 

#  A  A  □  □  □  □ 

6  shapes. 

|  are  triangles. 

How  many  are  triangles? 


#000000 

#000000 

1 6  circles, 
are  coloured. 


i  of  6  =  ■ 

2 

How  many  are  coloured? 

6  -  3  =  ■ 

2 

’  of  16  =  ■  4- 

4 

16  -  4  =  ■  4 

Solve. 

• 

~~  of  1 5  =  ■  5 

4.  y  Of  18  = 

■ 

9 

5.  \  of  20  =  ■  5 

4 

15  -  3  =  ■  5 

18  -  2  = 

■ 

9 

20  -fa  4  =  ■  5 

6. 

5  of  15  =  ■  3 

7.  ;  of  24  = 

■ 

fa 

8.  |  X  100  =■  50 

15  -  5  =  ■  3 

24^4  = 

■ 

to 

o 

■ 

II 

C\J 

■1 

o 

o 

• 

i  of  1 0  =  ■  5 

£  of  1 6  =  ■  8 

11. 

a  of  9  =  ■  3  12.  7  of  21  = 

■  7 

13. 

7  of  12  -  ■  3 

14.  ’  of  80  =  ■  20 

15. 

l  Of  25  =  ■  s  16.  -g  of  30  = 

■  5 

17. 

7  of  1 00  =  ■  go 

,18.  y  of  30  =  ■  3 

19. 

,’0  of  60  =  ■  20.  y  of  1 00 

=  ■10 
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USING  THE  BOOK 

Read  through  the  pupil  display  together. 
Point  out  that  since  all  the  numerators 
are  one  in  this  exercise,  we  are  selecting 
one  of  the  2  equal  groups  in  8. 

Thus  y  of  8 
=  8  2  =  4 

Similarly  in  the  example  on  the  right 
side  of  the  pupil  page,  we  are  selecting 
one  of  the  5  equal  groups  of  10. 

Thus  y  of  10 
=  10  4-5  =  2 

Assign  the  page.  Have  the  students 
use  the  related  division  question  to 
determine  the  answers  in  each  case. 

Discuss  Exercises  1  and  2  to 
establish  the  format.  In  Exercises  9  to 
20,  the  students  will  have  to  write  the 
related  division  questions  too. 

ACTIVITIES 

1.  Let  students  use  playing  cards  to 
show  the  following. 


(a)  16  playing  cards, 
y  are  red. 

(b)  20  playing  cards. 

4-  are  black. 

(c)  24  playing  cards. 

y  are  hearts  and  the  rest  are  spades. 

2.  Use  a  red  stamp  pad,  a  black 
stamp  pad,  and  a  Happy  Face  to 
illustrate: 

(a)  many  “y  of  . . .”  situations.  Write 
the  statements  under  each  illustration. 

(b)  many  “y  of  . . .”  situations. 

(c)  many  “y  of  . . .”  situations. 
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V 


;i  r'_| 


11 

m  o$ 

How  many  are  full? 

s  of  10  =  2 
10-5=2 

2  bottles  are  full. 


More  Parts  of  Sets 

I 


10 

pop  bottles 


l  i 


are  full. 


i 


10 

pop  bottles. 


are  full. 


How  many  are  full? 


5 


of  10 


(10  -  5)  X  2  =  4 
4  bottles  are  full. 


Ii 


Exercises 


,A  A  A  A  A  A 
A  aDIHIIO 

1 2  shapes. 

|  are  triangles. 

How  many  are  triangles? 

3  X  12  =  ■  8 
(12-3)X2  =  «8 


|| 

BS 


73 


73 


□ 

□ 


8  squares. 

4  are  coloured. 

How  many  are  coloured? 
'  of  8  =  Mio 

4 

(8  -  4)  X  3  =  Wo 


5  of  the  1 0  squares 
are  coloured. 

How  many  are  coloured? 


of  10 


8 


(10  -  5)  X  4  =  B8 


Solve. 


4. 

|  Of  1  5  =  ■  <o 

5. 

f  Of  1  5  =  ■  9 

6. 

s  x  15  =  Bia 

(15  -i-  5)  X  2  =  W° 

(15  -  5)  X  3  =  B9 

(15  -  5)X4  = 

Bl2 

7. 

|  of  24  =  ■  18 

8. 

|  of  21  =  ■  14 

9. 

s  of  25  =  B  15 

(24  -  4)  X  3  =  Bl8 

(21  -  3)  X  2  =  «I4 

(25  -  5)  X  3  = 

B 15 

10. 

f  of  6  =  «4 

11. 

|  of  15  =  BIO 

12. 

f  of  20  =  BI5 

13. 

4  Of  36  =  B27 

4 

14. 

l  of  12  =  BIO 

15. 

f0  of  30  =  B2.I 
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USING  THE  BOOK 


Read  through  the  pop  bottle  examples  at 
the  top  of  the  pupil  page.  Show  the 
relationship  between  the  number  of 
each  set  of  bottles  which  are  full  and 
the  numerical  calculations  underneath, 
just  as  was  done  in  the  Initial  Activity. 

Draw  the  twelve  shapes  shown  in 
Exercise  1  on  the  chalkboard.  Identify 
each  of  the  parts  of  the  set  like  this. 


This  y  is  triangles 

i 


This  y  is 


A~A^t.riangles- 

A  Aj^nncf) 


This  y  is  squares. 


Thus,  y  are  triangles. 

^  of  12  =  8  and  (12  -7  3)  X  2  =8 
This  shows  4  in  each  third. 

Assign  the  rest  of  the  exercises.  In 
Exercises  10  to  15,  the  students  will 
have  to  think  of  the  related  division 
statements. 


ACTIVITIES 

1.  Use  choral  rhythmic  drill  to  show 
this  concept. 

(a)  y  of  20  is  4  (b)  y  of  18  is  6  . . . 

y  of  20  is  8  (c)  y  of  16  is  4 . . . 

}  of  20  is  12  (d)  ^  of  30  is  3... 

y  of  20  is  16 

y  of  20  is  20 


OBJECTIVE 

To  find  fractional  parts  of  sets 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

12  pop  bottles  (preferably  clear), 
coloured  water 

BACKGROUND 

In  this  exercise  we  are  extending  the 

ideas  used  in  the  previous  exercise  and 

2 

building  the  understanding  that  y  is 
twice  as  much  as  y  ,  and  that  y  is 
three  times  as  much  as  y. 

SUGGESTIONS 

Initial  Activity  Using  12  pop  bottles, 
have  a  student  fill  y  of  the  12  bottles 
with  coloured  water.  Record  the  answer 
as  y  of  12  =  3.  Ask  a  second  student 

to  fill  another  y  of  the  12  bottles  with 
^  2 

coloured  water.  We  now  have  y  of  the 
12  bottles  filled.  Record  this  as  y  of  12 
=  6.  Ask  a  third  student  to  fill  another 
y  of  the  12  bottles  with  coloured  water. 
We  now  have  y  of  12  bottles  filled. 
Record  this  as  y  of  12  =  9. 

Under  each  of  the  previous  record¬ 
ings  show: 

y  of  12  =  3  y  of  12  =  6 

(12  -5-  4)  X  1  =  3  (12  -f  4)  X  2  =  6 

y  of  12  =  9 

(12  =  4)  X  3  =  9 

This  is  because  y  is  simply  2  groups  of 
y  and  y  is  simply  3  groups  of 


2.  See  “Concentration”  as 
described  in  the  Activity  Reservoir. 
Have  the  students  help  prepare  cards 
like  these. 


3.  Use  commercially  prepared 
stamps  (or  stamps  made  from  potatoes 
or  carrots  and  water-soluble  paint)  to 
illustrate  expressions  like  these. 

(a)}  X  12  =  8  (b)y  X  10  =  5 

(c)  y  X  8  =  6 
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OBJECTIVES 

To  compare  fractions 
To  use  the  signs  >,  <,  and  = 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

>,  <, and  = 

MATERIALS 

overhead  projector,  acetate,  screen 

RELATED  AIDS 

HMS  —  DM56  and  DM57. 

BACKGROUND 

Because  the  same  area  is  divided  into 
more  equal  parts,  each  part  is  smaller. 

SUGGESTIONS 

Initial  Activity  Prepare  these  10  cm  X 
10  cm  squares  using  clear  acetate. 
Shaded  areas  are  as  shown  (see  DM56). 


Show  that  y  is  greater  than  y,  y, 
or  y  on  the  overhead  using  the  shaded 
areas. 

Draw  a  fraction  line  on  the  chalk¬ 
board  showing  0,  y,  y,  y,  y,  and  1. 
Show  that  y  is  to  the  right  of  all  the 
others  (i.e.,  y,  y,  and  y)  on  the  number 
line  and  is,  therefore,  greater. 


Comparing  Halves,  Thirds,  Quarters,  and  Fifths 


Amount 

Coloured 


The  largest  coloured  area 


1  >  1 


You  can  also  see  that 


1  >  1 
^  4 


3-^4'  3 

This  can  be  shown  on  a  number  line. 

I - 


,  and 


'  >  ’ 
4-5 


1.  _L 

4  5 

The  smallest  coloured  area 

>  means  is  greater  than. 
<  means  is  less  than. 

=  means  is  equal  to. 


o 


i 


Exercises 

Using  the  number  lines  above,  finish  these  statements  so  they  are  true  statements. 


• 

>■ 

/  i  i  z 

3 '4>S ,5 

®  1  >B  1  4 

3  4  > 

3-  T  >■ 

1 

5 

4. 

1  >■ 

i  i  i 
3-1-.5 

5.  \ 

<  » 

2  3  3  4 

6.  4  <  ■  2  3  * 

7.  ~  =  ■ 

2 

8. 

4  <  ■ 

3  4 

3 >4,5.5 

6  3’4>5 

4 

4  ’  5 

9.  2 

5 

•1 

< 

io.  i  0  4  ^ 

4  w  5 

11.  1  m  l 

2  W  4 

12. 

i  •  ? 

5  W  3 

> 

13.  Place  these  fractions  in  order  from  smallest  to  largest. 
114_t_13  _L_LJ_'3± 

5  '  3  '  5"  2  '  4  '  4  '  s,  5 
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USING  THE  BOOK 

Review  the  meanings  of  the  symbols 
>,  <,  and  =.  Ask:  “Which  fractions  in 
the  display  are  less  than  y?  [y<  y  and 

T<Tl 

Have  the  pupils  look  at  the 
number  lines  and  complete  this 
statement:  y  >  j.  This  means  y  is  to 
the  right  of  all  of  the  following. 


In  Exercises  1  to  8,  encourage  the 
the  pupils  to  discover  as  many  correct 
answers  as  they  can. 

ACTIVITIES 

1.  See  the  “Fraction  Fishing”  game 
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listed  under  “Fraction  Cards”  as 
described  in  the  Activity  Reservoir. 

2.  See  “Dominoes”  as  described  in 
the  Activity  Reservoir. 

3.  Have  the  pupils  prepare  a  set  of 
fraction  cards,  each  card  showing  a 
fraction  from  this  group:  y,  y,  y,  y 

y,  y,  y,  y,  y,  y.  Two  to  four  players 
turn  all  ten  cards  face  down  on  a  desk. 
One  player  covers  his  or  her  eyes  while 
four  cards  are  turned  face  up.  On 
uncovering  his  or  her  eyes,  the  player 
has  five  seconds  to  identify  the  least 
fraction  showing.  A  correct  answer 


yields  a  score  equal  to  the  denominator 
of  the  least  fraction. 

Players  take  turns  covering  their 
eyes  and  then  identifying  the  least 
fraction.  The  player  with  the  most 
points  when  five  rounds  have  been 
completed  is  the  winner. 

Variations: 

(a)  Identify  the  greatest  fraction 
showing. 

(b)  Place  four  cards  in  order,  least  to 
greatest. 

(c)  Play  as  above  with  an  expanded 
deck  of  cards. 


Adding  and  Subtracting  Fractions 


When  the  denominators  are  the  same  add  or  subtract  the  numerators. 


Exercises 


Add 

Q  5  +  6  * 

2. 

.  ,  ii 

4  +  4  + 

1  .1  1 

3.  3+3  3 

4-  2 

+  lf- 
T2? 

5. 

i  ,  5  le. 

6  +  6  6 

6-  3 

7. 

3 

8.  2 

9. 

5 

10. 

2 

8  1 

10  8 

7  5 

8  t. 

10  5 

+  4  8 
^  8 

i  5  to 

10 

+  7  7 

+ 

1  8 

8 

4.  3  io 

10 

Subtract. 

A  4  1  1 

fP  5  “  5  ^ 

12. 

3  -  if 

4  4  * 

«  3  '  1  f 

14'  I 

2  2. 

15. 

5  _  3  A 

6  ~  6  k 

16.  L 

17. 

9 

18.  6 

19. 

5 

20. 

7 

8 

10 

7 

8 

10 

3  4 

_  7  2 

.  2  4 

1  4 

-  2  4 

8  a 

1Q« 

.  7  7 

1  & 

Add  or  subtract.  (Watch  the  operation  signs!) 

ro 

O) 

l 

22. 

.2  ,  52 

9  +  9* 

23  1  +  2  ~ 

IQ  ^  lO'O 

24  f 

2l 

4  + 

25. 

3  ,  7  10 

10  10  10 

26.  a 

27. 

3 

28.  5 

29. 

8 

30. 

5 

10 

5 

6 

9 

10 

5  3 

+  '± 

4  t 

_ 

5  3 

+  ,n  1 

5  S 

e  k 

9  9 

lu  10 
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OBJECTIVE 

To  add  and  subtract  fractions  with  like 
denominators  (sums  less  than  or 
equal  to  one) 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

overhead  transparencies  of  the  following 


If  available,  use  different  colours  for 
each  fifth. 

RELATED  AIDS 

HMS  — DM56. 

BFA  COMP  LAB  11  —  65,  66. 

BFA  PROB.  SOLVING  LAB  11  —  133, 
134. 

SUGGESTIONS 

Initial  Activity  Use  “sandwiched” 
overhead  transparencies  to  show 
y  +  y  =  -f-  and  record  this  on  the 
chalkboard. 

Point  out  that  the  denominator  of 
the  answer  is  the  same  (fifths)  and  that 
we  added  the  numerators.  Likewise, 

2  2  ^ 

y  +  y  would  be  y  because  the  denom¬ 
inators  are  alike  and  we  have  four 
fifths  altogether. 

Repeat  for  other  situations,  such  as 

_3_ _ I_  _  2_ 

5  5  ~~  5  ' 


USING  THE  BOOK 

Discuss  the  two  situations  pictured  at 
the  top  of  the  pupil  page.  If  necessary, 
clarify  what  the  boy  and  dog  are  doing 
(i.e.,  removing  a  fifth)  and  what  will  be 
left  when  they  are  finished  (two  fifths). 

Stress  the  rule  in  the  box  in  the 
pupil  display.  You  may  wish  to  place  it 
on  a  bulletin  board  somewhere  in  the 
classroom  for  future  reference. 

Assign  the  exercises.  Remind 
students  to  read  the  instructions 
carefully. 


ACTIVITIES 

1.  Have  the  students  write  as  many 
addition  statements  as  they  can  whose 
sums  are  as  follows. 

(a)}  <b)f0  <c)ji 

2.  Have  the  students  write  3 
subtraction  statements  whose 


differences  are  as  follows. 

(a)|  (b)j  <c)£ 

3.  Have  the  students  write  as  many 
true  statements  as  they  can  using 
addition  signs  and  subtraction  signs  so 
that  the  answers  are  as  follows. 

(a)  j  (b)  y,  (c)  | 
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Sums  Equal  to  or  Greater  Than  One 

Sometimes  the  sum  equals  one. 


+ 


or  1 


or  1 


Sometimes  the  sum  is  greater  than  one. 

[ — ~n 


+ 


+ 


and 


or  1, 


+ 


3  on; 


Exercises 

Add. 

3 


.  o-k  -2 

4  +  4  4or 


3  3£  , 

4ori4  2. 


+ 


for  it 


1  4-  1  ~  I 

2  '  2  2  or  I 


3 

5 

+  2.1  .1 
5  5  or  I  5 


3. 

8. 


4  „  6  3 

5  +  5  Boris  4- 


5 

9 

+  8  13 


9  1  or  H 


5  ,  5  i?  ,1. 

6  T  R  <oor  It 


9. 


7 

To 

+  -  —  I- 

1  10  10  or  I  10 


10. 


+ 


4  2 

7  7  or  I  7 


+  I 


1 

3  or 


11. 

1  +  1  ±  , 

4  4  4orl 

12. 

.!  + 

8  for  ill  3. 

2 

+  3 

lor  1  14' 

3 

10 

+ 

9  — 

IQ  to  or  ltd 

4 

6 

+ 

16. 

1  +  7  10 

10  10  10  or  1 

1  17. 

8  + 

8  lor  I?18' 

8 

9 

+  9 

IS  <» 

Torir9- 

2 

5 

+ 

1  Lr  120. 

9 

10 

+ 

21. 

3 

22. 

5 

23. 

7 

24. 

5 

25. 

8 

6 

9 

8 

to 

10 

+  1  i  , 

- to  or  1 

+  6 

9 

II 

S  or 

IT 

+ 

6  13 

8  T 

. -  o  < 

5 

or  1  6 

+ 

5 

To 

10 

10  or  1 

+ 

6 

10 

26. 

Use  this  number  line  io  add 

i?  and 

7 

10  ' 

—  1  — 

10  or  1  io 

0  i“5 

2 

3 

4 

5 

6 

7 

8 

9 

10  tl 

12 

10 

10 

10 

. .  1  . 

io 

10 

j 

10 

10 

to 

10  10 

10 

1  1 1 

f 

! 

1 

f 

i 

i 

I  { 

1  b’o 

1 

il 

1 

1 

6 

-JL 

7 

10 

£  4?  or  1 6 

9  !l  ,1 

10  'O  or  I/O 


Il  ,1 

10  or  1 10 


10 
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OBJECTIVE 

To  add  like  portions  and  express 
answers  as  improper  fractions, 
mixed  numerals,  or  one 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

overhead  projector  and  screen, 
transparencies  of: 


y  and  y  on  10  cm  by  10  cm  squares 

RELATED  AIDS 

HMS  —  DM56. 

BFA  COMP  LAB  11—67,  68. 

BACKGROUND 

This  whole  exercise  can  be  done  without 
changing  improper  fractions  to  mixed 
fractions. 

SUGGESTIONS 

Initial  Activity  Demonstrate  that 
y  +  y  =  T  or  1  using  the  overhead 
transparencies.  Relate  y  +  y  =  y  to 
the  previous  lesson  when  numerators 
were  added.  Mention  that  y  equals  one 
whole. 

USING  THE  BOOK 

Show  that  y  +  -y  =  y  by  referring  to 
the  display  at  the  top  of  the  pupil  page. 
Remind  students  that  since  the 
denominators  are  alike,  they  simply  add 
the  numerators. 

Assign  the  exercises  and  have  the 
students  express  answers  as  improper 
fractions.  When  the  students  are 
finished  with  the  exercises,  discuss  how 
y  =  1 ,  y  =  1 ,  etc.  and  that  y  is  1  y 
and  y  is  3y. 

Have  students  go  back  to  the 
exercises  and  express  all  improper 
fraction  answers  as  mixed  numerals  or 
whole  numbers.  Stress  that  either 
answer  is  acceptable,  e.g.,  y  or  ly. 

Mark  the  work  accepting  either  the 
improper  fraction  answer  or  the  mixed 
numeral  or  both. 

ACTIVITIES 

1.  “Whole  Number  Snap”  Make  up 
40  cards  with  improper  fractions  on 
them.  Be  sure  to  include  the  following 


in  your  selection  of  40  cards: 
y4_yyyyi2_5t02oyi8y 
2’  2’  3’  3’  3’  4’  4’  'S’  5’  5’  ‘6’  6’  8’ 

16  24  y  18  10  20  ,  30 

8  ’  8  ’  9  ’  9  ’  10’  10’  an°  10* 

Cards  are  placed  in  a  pile  and 
turned  over  one  at  a  time.  If  the 
improper  fraction  has  a  whole  number 
equivalent,  a  player  calls  “Snap”.  If  the 
player  then  states  the  whole  number 
equivalent,  he  or  she  wins  the  card.  For 
the  cards  that  have  a  mixed  numeral 
equivalent,  the  first  person  to  state 


the  equivalent  wins  the  card.  A  person 
who  says  “Snap”  may  not  win  this 
card.  The  player  with  the  most  cards 
after  all  have  been  turned  over  wins. 
Note:  A  referee  may  have  to  be 
appointed.  That  person  could  turn  over 
the  cards. 

2.  Have  the  students  write  as  many 
fractions  for  the  following  as  they  can. 

(a)  2  (b)  3  (c)  ly 
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Fractions  and  Decimals 


0 


10  10 

H - 1 — 

0.1  0.2 

- 0.3 - 


3 

10 


9 

10 


0,3  0.4  0.5  0.6  0.7  0.8 

J . . . o.9 - 


0.9  1.0 


This  number  line  shows  fraction  and  decimal  equivalents. 

and 


_3 

10 


03 


9 

To 


0.9 


Its  -  1.2 


0.9  is  read  "zero  decimal  nine". 

1 .2  is  read 

3 

0.3  4-  0.9  =  1.2 

or  0.3 

or  io 

+  0.9 

-F  9 
^  10 

1.2 

12 

10 

or  1  f0  or  1.2 


Exercises 

Write  decimal  equivalents  for  each. 

2  0.2 

10 

2. 

i  on 

10 

3.  1  1.0 

4. 

I’o  5. 

Write  fraction  equivalents  for  each  decimal 

•  0  3  f, 

7. 

°-5  h 

8.  0.9  £ 

9. 

1.0  I  10. 

1-2  \h 

Add 

11.  08 

12. 

0.5 

13.  0.7 

14. 

0.9  15. 

0.6 

+  0.3 

+  0.2 

+  0.9 

+  0.8 

+  0.5 

1  .1 

Subtract. 

0.7 

1  ■  b 

1.7 

/.I 

16.  0.8 

17. 

0.7 

18.  1.3 

19. 

1 .6  20. 

1.5 

-  0.5 

-  0.2 

-  0.8 

-  0.3 

-  0.9 

Add.  0.3 

0.5 

0.5 

1.3 

0.  (o 

★  21.  0.7  +  f0 

★  22. 

fb  +  1-2  ★  23.  4  +  0.9 

★  24. 

4  +  3.2  ★  25. 

1  +  2.5 
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OBJECTIVES 

To  determine  fraction  and  decimal 
equivalents 

To  add  and  subtract  decimals 

PACING 

Level  A  1-20 
Level B  1-20 
Level  C  All 

VOCABULARY 

decimal  equivalents 

MATERIALS 

number  line  graduated  in  tenths 

RELATED  AIDS 

CALC.  W/BK  —  46. 

BACKGROUND 

Decimals  less  than  one  are  written  as: 

0.7  or  0.13  or  0.487 

and  should  be  read  as  “zero  decimal 

seven”  not  “decimal  seven”. 

SUGGESTIONS 

Initial  Activity  Using  a  tenths  number 
line  show: 

(a)  counting  by  tenths  to  2 

(b)  decimal  and  fraction  equivalents 

(c)  adding  on  a  number  line. 

USING  THE  BOOK 


Answer : 

21.  I.fc  or  I  Jo 


22. 


1 10  23.  1.8  or  I  /o  24.  4.0  or  4  25.  3.7  or  3/o 


io 


Read  through  the  display  at  the  top  of 
the  pupil  page,  discussing  how  adding 
0.3  +  0.9  is  done  on  a  number  line  and 
in  column  format. 

Assign  the  exercises  and  discuss 
them  when  completed.  Make  sure  that 
the  decimal  amounts  are  read  correctly. 


ACTIVITIES 

1.  Use  a  blank  number  line  with  22 
equal  graduations  and  cards  with  0.1 


f  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  r 

Have  the  students  choose  5  cards 
at  random  and  place  each  in  its  proper 
place  on  the  tenths  number  line. 

2.  Using  the  cards  from  Activity  1, 
have  the  students: 

(a)  choose  3  cards  at  random.  Write 
down  the  decimals  in  columns  and 
calculate  the  sum. 

(b)  choose  2  cards  at  random.  Subtract 
the  smaller  amount  from  the  larger 
amount. 


(c)  choose  3  cards  at  random.  Add  the 
two  largest  decimals  and  subtract  the 
smallest  decimal  from  this  sum. 

Repeat  each  of  these  activities  4  or 
5  times.  Record  all  calculations  in  a 
workbook. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir.  Use 
cards  such  as: 


8 

10 

0.8 

ifo 

1.7 

12 

10 

1.2 

OBJECTIVE 

To  find  fraction  and  decimal  equivalents 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

large  place-value  chart  as  shown  on  the 
pupil  page,  20  cards  with  digits  0  to  9 
on  them  (2  of  each) 

RELATED  AIDS 

HMS  —  DM58. 

CALC.  W/BK  — 44. 

BACKGROUND 

Style:  whenever  a  decimal  fraction  is 
less  than  one,  the  zero  is  written  in  the 
one’s  place,  e.g.,  0.3,  0.37,  0.372,  etc. 

SUGGESTIONS 

Initial  Activity  Using  the  place-value 
chart  and  cards,  show  some  decimal 
amounts  of  money. 

Examples 

$0.75  means  75<t  or  of  a  dollar. 

$0.5  or  $0.50  means  50<t  or  of  a 

I  1 00 

dollar  (or  y  of  a  dollar). 

$0.05  means  5<t  or  of  a  dollar. 

100 

USING  THE  BOOK 

Discuss  the  examples  in  the  pupil 
display  with  the  class  to  establish  that 
the  location  of  the  last  non-zero  digit 
determines  the  denominator  of  the 
fractional  equivalent. 

Example 

26 

0.026  means  because  the  6  is  in 
the  thousandth’s  column. 

The  answers  for  Exercises  2,  3,  4, 
12,  and  13  are  in  the  back  of  the 
student  text  for  those  who  wish  to 
check  their  progress. 


Tenths,  Hundredths,  and  Thousandths 


0 

,  3 

0 

,  3 

7 

0 

,  3 

7 

2 

0 

0 

9 

0  , 

0 

0 

5 

0 

0 

2 

6 

0.3  means  3  tenths  or  ,5  . 
0.37  means  37  hundredths  or 


37 
100  • 


0.372  means  372  thousandths  or 


000  - 


0.09  means  9  hundredths  or  U!0 . 

5 

0.005  means  5  thousandths  or  {550  . 
0.026  means  26  thousandths  or 


Exercises 

Express  each  as  a  fraction. 


0.72  - 

#0.13  "f 

0.25  — 

IOO 

5.  0.592 

IOOO 

0.043 

1000 

8.  0.407  9. 

IOOO 

0^  1000 


0.716 


lib 


6.  0.159  ill 
1000 


1000 


10.  0.652 


Express  each  as  a  decimal. 


11. 

56  . 
100 

=  0.56 

##  637 
##  1000 

0.4,37 

• 

5 

10 

0.5 

14. 

193 

1000 

O.flS 

15.  8 

100 

0.08 

16. 

83 

100 

0.83 

17. 

382 

1000 

0.388 

18.  JL  0  075 
1000 

19  _9_  °-00^ 

1000 

20. 

38  0 

1000 

o.o38 


7 
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ACTIVITIES 

1.  Have  the  students  play  “Biggest  and 
Smallest”.  Using  a  place-value  chart 
and  20  cards  showing  2  each  of  0  to  9, 
do  the  following  and  record  the  results 
in  your  workbook. 

(a)  Choose  three  cards  at  random. 

(b)  Arrange  the  three  cards  on  the 
place-value  chart  to  make  the 
greatest  decimal  fraction  that  you 
can  which  is  less  than  one.  Record 
this  decimal. 

(c)  Rearrange  these  cards  on  the  place- 
value  chart  to  make  the  least 
decimal  fraction  that  is  less  than 
one.  Record  this  decimal. 


(d)  Write  the  fraction  equivalent  for 
each. 

(e)  Repeat  parts  (a),  (b),  and  (c)  three 
times. 

(f)  Add  your  three  greatest  decimal 
fractions.  Compare  your  sums  with 
classmates.  Who  has  the  greatest 
sum?  the  least? 

2.  See  “The  P.V.  Game”  in  the 
Activity  Reservoir. 

3.  See  the  “Fraction  Cards”  ideas 
in  the  Activity  Reservoir. 
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Tune  Up 

Add. 

i.  7.4 

2.  867 

3.  7.01 

4.  19.19 

5.  0.95 

+  9.3 

+  0.15 

+  4.37 

+  2.76 

+  0.81 

1477 

8-82 

TOF 

277+5 

“777+5 

Subtract. 

6.  0.9 

7.  0.93 

8.  0.83 

9.  1.93 

10.  14.12 

-0.4 

-0.77 

-0.27 

-1.69 

-  7.85 

0.5 

0.1  b 

0.54 

07 2+ 

— CT2 T 

Add. 

11.  16.07 

12.  935 

13.  $14.99 

14.  $235.79 

15.  $500.75 

12.31 

12.08 

36.25 

127.03 

14.89 

+  51.28 

+  29.26 

+  29.50 

+  391.52 

+  5.17 

1  9 

SO. 

$80.7  + 

$  7  54,i4 

$  520 .8f 

Subtract. 

16.  12.79 

17.  8907 

18.  597.52 

19.  $98.17 

20.  $385.09 

-  5.34 

-43.81 

-  39.79 

-  35.84 

-  137.93 

7.44> 

4-6.2  b 

~“2>5T:'T3 

$  42  .33 

$  2.4  / .  i  4 

Add. 

21.  $12.85 

22.  $17.27 

23.  $358.07 

24.  $875.99 

25.  $  17.05 

7.23 

87.35 

209.23 

27.03 

449.72 

1.79 

46.29 

465.39 

9.75 

300.00 

+  4.36 

+  75.02 
T723733 

+  148.71 
$7/  81 +0 

+  80.29 

+  58.63 

'  $26.23 

$793.04 

$825.40 

Multiply. 

26.  2.78 

27.  41.3 

28.  $12.89 

29.  $9.75 

30.  $75.50 

X  0.4 

X  0.5 

X  7 

X  0.12 

X  0.9 
T67.T5 

l.l  1  2 

20.45 

fWT 3 

$  T.T7 
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OBJECTIVE 

To  review  and  practise  the  following 
skills:  adding  and  subtracting 
decimal  fractions;  multiplying  by 
units,  tenths,  and  hundredths 

PACING 

Level  A  1-10,11-13,16-18,26 
Level  B  3-10,  12,  15,  17-20,  23-25, 
26-30 

Level  C  4,  5,  9,  10,  12,  14,  15,  17-20, 
23-25,  26-30 

SUGGESTIONS 

Initial  Activity  Review  addition  and 
subtraction  of  fractions  using  graph 
paper  to  maintain  place  value. 

USING  THE  BOOK 

Assign  the  exercises  based  on  the 
pacing  suggested  above.  If  a  student 
makes  an  error  in  a  row,  all  the 
questions  in  that  row  may  be  done  for 
practice.  The  following  chart  shows 
where  the  specific  topics  were  presented 
in  the  text. 


Exercise 

Page 

1-25 

7, 11, 16 

26-28,  30 

94 

29 

95 
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OBJECTIVE 

To  determine  equivalent  fractions  using 
a  multiplication  chart 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

overhead  transparencies  of  multipli¬ 
cation  chart,  10  cm  square  grids  like 
these:  m 


A  BCD 

RELATED  AIDS 

HMS  — DM56. 

SUGGESTIONS 

Initial  Activity  Use  the  overhead 
transparencies  described  in  the 
Materials  section  to  show  the  various 
equivalent  fractions.  Note  that 
transparency: 

A  is  constant  and  equals  y. 

B  on  A  shows  that  y  =  y. 

C  on  A  shows  that  y  =  y. 

D  on  A  shows  that  y  =  y. 

USING  THE  BOOK 

Use  the  transparency  multiplication 
chart  to  show  that  these  fractions 
equivalent  to  y  appear  in  the  multi¬ 
plication  chart  opposite  the  1  and  2 
rows. 

j_  _2_  _±  _  6_ 

2  4  8  ~  12 

Ask:  “What  other  fractions  are 

equivalent  to  y  ?” 

rj3_  _5  1_  _8_  _9  101 
U  ’  10’  14’  16’  18’  20  J 

Show  that  -f  is  in  the  3  times 
0 

column  so  4rNr  =  T  • 

2  X  3  o 

Show  fractions  equivalent  to  y. 
Discuss. 

Show  fractions  equivalent  to  y. 
Discuss,  stressing  that  just  as  in  the 
other  cases,  both  the  numerator  and 
denominator  are  multiplied  by  the  same 
amount. 

Assign  the  exercises  to  be  done 
using  the  multiplication  chart.  The 
answers  for  Exercises  3  and  20  are  in 
the  back  of  the  student’s  text. 


Equivalent  Fractions 


1  coloured  2  coloured 


4  coloured 


6  coloured 


8  equal  parts  1 2  equal  parts 

4  6_ 

a  12 

Multiplication  Chart 


All  these  fractions  are 

equivalent  because 
the  same  area  is  shaded. 


On  the  multiplication  chart: 

T  =  \  in  the  2  times  column. 

2  4 

1  4 

2  -  f  in  the  4  times  column. 
\  =  y2  in  the  6  times  column. 

=  -  in  the  10  times  column 

238  Equivalent  tractions 


Both  the  numerator  and 
denominator  are  multiplied 
by  the  same  amount. 
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ANSWERS : 


_  b 

=  ± 

-  1 2 

_  t> 

-  9  _ 

12 

_  &  - 

-  9  - 

;  <2 

_2  . 

-  3  - 

.  4- 

.  2.  - 

3-4 

4. 

& 

It 

lb 

5  ~  io 

iS 

20 

£>• 

20 

30 

40 

7- 

It, 

”  2?  ' 

‘  32 

8- ”72 

7?  2? 

_  IS 

-  '8 

15 

- 

_  15  . 

=,  '8 

_  5 

-  fe 

5  _ 

fo 

20 

24 

~  25 

30  ■" 

50 

feO 

'40 

4? 

"30  " 

.  10  _ 

IS  - 

zo 

_4  = 

b  ;  $ 

10  _ 

15  _ 

20 

.4  - 

t.  _ 

8 

14  _ 

21  .  28 

1.  z 

’  /<► 

24 

32 

10.  'io 

IS  2C 

r 

it. 

-  IZ 

1 8 

24 

12. 

18 

27 

3b 

13.  ‘  2o  ~ 

30  40 

25  = 

30 

_IO  _ 

.  12 

25  _ 

30 

_./o  . 

-  '2 

-35  = 

42 

AO 

48  " 

'25 

32  "■ 

"30 

AS  ' 

54 

50 

fcO  •" 

14 

_  jS  _ 

-  LEr  = 

Ik 

_ig 

27  . 

3b 

b 

9  _ 

12 

10 

15  . 

-  20 

_  (4 

_  21  _  2g 

10 

15 

zo 

(57  20 

30  ~ 

40 

Ho •  4 

6 

8 

17. 

~  8  = 

ra  ' 

Ifc 

18.  4 

4,  8 

_  20  . 
25 ' 

SIS 

II 

... 

5PIS 

ii 

=  54 

l°0  ■■ 

15 

"  10 

_  '8 
"  /2 

... 

_  2  5  _ 
2o 

.  30 
‘  24 

... 

=  35 
10 

_  42 
-  ^  ... 

_  12.  =  IS  _  24 

/?.  io  75  ~  20 

-IP  -  ifc 

~  25  30 

BrainticWer 

<275,  285,  £87,-52  7,  5  2  8,  572 ,582 ,578, -587,  7,25,752,  728,  782,  758,785,  825,852, 
827,  872,875,857 


ACTIVITIES 

1.  Make  a  “Fraction  Box”  containing 
the  following  fractions  printed  on  cards. 
Have  the  students  help  in  the  prepar¬ 
ation  of  the  cards. 

iiiiiiiiilil 

2’  3’  4’  S’  6’  7’  8’  9’  10’  3’  4’  5’ 

6  ’  7  ’  8  ’  9  ’  10’  4  ’  5  ’  6  ’  7  ’  8  ’  9  ’  10’ 

illillllllA 

S’  6’  7’  8’  9’  10’  6’  7’  8’  9  ’  10’ 

AAAAlllli  _9 

7’  8’  9’  10’  8’  9’  10’  9’  10’  10 

Students  choose  one  fraction  card  from 
the  box  and  list  as  many  equivalent 
fractions  as  they  can.  Have  them  trade 
cards  with  a  classmate  and  repeat. 
Correct  the  work  using  the  multipli¬ 
cation  chart. 

2_  _±_±  _  8__  10 
8  ~  16  —  24  —  32  —  40  *  *  * 

2  i 

and  some  student  will  find  —  =  —  too! 

o  4 

2.  Use  the  fractions  in  the 
“Fraction  Box”  as  flash  cards.  Appoint 
a  student  as  the  leader  for  groups  of  six 
to  eight  students.  The  student  leader 
chooses  a  fraction  and  shows  the  group. 
The  group  writes  that  fraction  and  one 
other  equivalent  fraction.  The  leader 
shows  5  fractions  altogether  and 
students  then  mark  their  work  using 
the  multiplication  chart. 

3.  Play  “Dominoes”  as  described 
in  the  Activity  Reservoir. 
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OBJECTIVE 

To  create  equivalent  fractions 


Equivalent  Fractions 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

column 


X 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

2 

4 

6 

1 

10 

12 

14 

16 

18 

20 

3 

3 

6 

• 

» 

18 

21 

24 

27 

30 

MATERIALS 

multiplication  chart 

SUGGESTIONS 

Initial  Activity  Using  the  multiplication 
chart  show: 

4-  =  -f  both  the  numerator  and 

2  4 

denominator  are  multiplied  by 


From  the  chart  we  know: 

in  the  4  times  column 

Both  parts  are  in  the  same  column  so  both 
same  amount. 


and  I  = 

parts  of  the  fraction 


2  Xj4]  _  B_ 
Tx'0  12 


were  multiplied  by  the 


Example  f  =  ",  f  =  §|| 


We  multiply  both  parts  by  7. 


2. 

-y  =  -j  both  the  numerator  and 

denominator  are  multiplied 

3. 

y  =  -y  both  the  numerator  and 

denominator  are  multiplied 

4,  and  so  on. 

2  4 

Repeat  the  above  for  y  =  -r . 

A— A  A  _  20 

3  —  9  ’  •  •  •’  3  —  30 ■ 

USING  THE  BOOK 


Exercises 


Copy  and  complete. 


by 

• 

2  __ 
3 

2X5- 

3X5 

m 

15 

• 

3  s- 

3X6  - 

4X6 

m* 

24 

by 

• 

II 

unjco 

2 

5  X  ■  _ 

8x* 

mio 

16 

4. 

2  — 
5 

2  x  ■?_ 
SXl 

m  + 

35 

5, 

7  = 

■  35 

6. 

3  - 

7 

3  — 

■  '8 

8. 

4  - 

«24 

10 

50 

8 

24 

10 

60 

5 

30 

9. 

5  — 

B35 

10. 

1  , 

= 

ii. 

7  __ 

■  35 

12. 

3  _ 

=  mb 

6 

42 

10 

40 

8 

40 

10 

20 

13. 

A  = 

m'*- 

14. 

3  _ 

-  B'S 

15. 

L  = 

m2S 

16. 

5  , 

.  *3° 

5 

20 

2 

10 

4 

16 

3 

18 

Show  ~  =  1*1  —  ^7 .  Both  can  be  240  Calculating  equivalent  fractions 

3  3x7  21  ij 

multiplied  by  7  because  y  =  1  and  any 
amount  times  1  is  equal  to  itself 
(identity  element  for  multiplication). 

Assign  the  exercises.  Students  may 
refer  to  the  multiplication  chart  for 
assistance. 

Encourage  this  format. 

_5  5X7  _  35 

6  _  6X7  42 


ACTIVITIES 

1.  Have  each  student  make  up  4 
questions  like  Exercises  13  to  16. 
Number  them  17,  18,  19,  and  20. 
Exchange  and  solve.  Check  the  answers. 

2.  Using  the  fraction  cards  as 
described  in  the  “Fraction  Cards”  idea 
in  the  Activity  Reservoir  and  a  die, 
make  equivalent  fractions. 

(a)  Draw  a  fraction  card. 

(b)  Roll  the  die  to  determine  the 
column. 

(c)  Calculate  the  equivalent  fraction. 
Example 

Card  is  4-.  Die  is  5. 

o 

j  7  7  X  5  35 

Record  g  —  8  x  5  —  40 

3.  Have  the  students  make  up 
their  own  “fill-in-the-box”  exercises  of 
the  sort  shown  in  Exercises  5  to  16  on 


240 


this  page  and  exchange  them  with  a 
classmate. 


Reduced  Fractions 


®2  can  be  expressed  as  an  equivalent  fraction  in  lowest  terms. 

s  =  B  -  4  _  2 
12  12  -r  4  3 


Both  the  numerator  and  denominator  are  divided  by  the  same  amount. 


Reduce  each  to  lowest  terms:  ,  |?. 


6 

15 


_6_ 
15  : 


3]=  2 

and 

30  ==  30  - 

3 1  5 

40  40  *• 

id  =  3 
iS  4 


Exercises 

Express  these  fractions  in  lowest  terms. 


• 

2 

=  2  -  ■  4= 

m  1 

U  <  I  : 

12 

-  3 

4  ■  4.  ■ 

i 

10 

10  -  m  z 

M  5 

12 

-  ■  3  ■ 

4- 

3. 

4 

\ 

4. 

5 

5. 

f 

6. 

5 

1 

12 

3 

10 

z. 

9 

3 

25 

5 

7. 

4 

ib 

2 

5 

8. 

9 

15 

3 

5 

9.  A 

12 

2 

1 

10. 

9 

24 

3 

8 

11. 

10 

2_ 

12. 

8 

2_ 

13.  2- 

7 

8 

14. 

15 

3_ 

15 

3 

20 

5 

24 

25 

15. 

14 

7 

16. 

3 

1 

17. 

± 

18. 

32 

4 

20 

10 

6 

2 

50 

5 

40 

5 

19. 

Write  the  following  fractions  on  cards. 

Write  the  equivalent  fraction  in  lowest  terms  on  the  back  of  the  cards. 


20.  Make  up  5  equivalent  fraction  cards  like  those  above. 
Use  them  as  flashcards  with  a  classmate. 
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ACTIVITIES 

1.  Make  a  deck  of  cards  using  the 
student’s  answers  to  Exercise  20. 
Encourage  students  to  test  each  other. 
Improve  accuracy  first  and  speed  later. 

2.  Prepare  cards  as  shown.  The 
circles  represent  holes  punched  with  a 
single-hole  punch.  Students  can,  if 
necessary,  poke  a  pencil  tip  through  the 
card  to  reveal  the  correct  answer  on  the 
back  of  the  card. 


Reduce  each 


Front  Back 


3.  See  “Slalom”  as  described  in 
the  Activity  Reservoir. 


OBJECTIVE 

To  express  fractions  in  lowest  terms 

PACING 

Level  A  1-18 
Level B  1-20 
Level C  1-20 


MATERIALS 

multiplication  chart 

RELATED  AIDS 

HMS  — DM59. 


SUGGESTIONS 


Initial  Activity  Review  the  use  of  the 
multiplication  chart  to  find  equivalent 
fractions  as  this  has  been  presented 
over  the  last  3  pages.  Complete  several 
examples  to  stress  (a)  the  movement 
from  a  “base  fraction”  (i.e.,  y,  y,  y, 
etc.)  located  in  the  extreme  left  column 
of  the  chart  to  the  various  equivalent 
fractions  (i.e.,  y,  y,  ||,  etc.) 
located  in  the  body  of  the  chart;  and 
(b)  the  fact  that  both  the  numerator 
and  denominator  are  multiplied  by  the 
same  amount. 

Once  this  review  is  complete,  use 
the  chart  to  show  the  reverse  process; 
that  is,  that  fractions  found  in  the  body 
of  the  chart  can  be  expressed  in  lowest 
terms  by  moving  horizontally  to  the 
extreme  left. 

Examples 

24  _  _3_  12  2_ 

40  —  5  42  —  7 

Note:  Some  do  not  create  lowest  terms 

fractions,  e.g.,  ^  =  y. 

2  1 
y  (will,  in  turn)  =  y. 

USING  THE  BOOK 

Pose  the  question:  “Why  does  y  =  y  ?” 
Explain  that  since  we  found  y  in  the 
“times  4”  column  and  we  move  back 


to  the  “times  1”  column  for  the  answer, 
we  are  dividing  by  4. 

Hence, 


4-M 
8  4-4 

Similarly,  y 


. 

2 

24  4-8 
40  4-8 
_3_ 

5 


and  y 
42 


12  4-6 
42  4-6 


_  _2_ 

—  7 

Stress  that  the  amounts  expressed  do 
not  change  because  both  the  numerator 
and  denominator  are  divided  by  the 
same  amount. 

Assign  the  page.  Record  the  work 
using  the  format  in  the  display. 
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OBJECTIVE 

To  check  equivalent  fractions  using 
cross  products 

PACING 

Level  A  1-11 
Level  B  1-14 
Level C  1-14 


SUGGESTIONS 

Initial  Activity  Have  students  refer  to 
their  corrected  solutions  to  the  exercises 
in  equivalent  fractions  on  page  240. 
Examples 

1  2.  _  10  J  _3_  —  18 

A‘  3  15  4  24 

Point  out  the  interesting  relationship 
which  develops  by  cross  multiplying. 

2  X  15  =  30  3  X  24  =  72 

3  X  10  =  30  4  X  18  =  72 

Ask:  “Does  this  pattern  hold  true  for 
all  the  fractions  we  know  are  equivalent 
from  this  exercise?”  Have  groups  of 
students  check  pairs  of  equivalent 
fractions. 

You  may  wish  to  explain  that  one 
way  to  compare  fractions  is  to  change 
both  so  that  they  have  the  same 
denominator.  Show  that  we  can  do  this 
by  multiplying  both  the  numerator  and 
denominator  of  one  fraction  by  the 
denominator  of  the  other. 

Example 
}and  | 

6X4  _  24  ,  3X8  _  24 

8X4  —  32  anQ  4X8  _  32 
c-  24  _  24  6  _  3 

Since  32  —  32>  8  ~  4  • 


Example 


2X4 

3X4 


=  Aand 


3X3 

4X3 


12 


r  •  _  8  /  9  2  ✓  3 

Since  ^  y  <  j  ■ 

Explain  that  using  cross  products  (as 
presented  on  this  page)  is  simply  a 
short  cut  to  the  above  process. 


USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together,  demonstrating 
that  (as  in  the  Initial  Activity)  cross 
products  for  equivalent  fractions  are 
equal  and  that  for  nonequivalent 
fractions,  they  are  not  equal. 

Assign  the  exercises. 

Be  certain  that  the  students  are 
familiar  with  the  accepted  answer 
format. 


ACTIVITIES 

1.  Have  the  pupils  help  in  the 
preparation  of  25  pairs  of  equivalent 
fraction  cards  (i.e.,  50  cards  in  the 


Checking  Equivalent  Fractions 


Is 


8X3  =  24 
6  X  4  =  24 


Yes 


a 


Is 


3  4 


■3X3=9 

2X4=8 

No  —  ..t  ¥■ 


Exercises 

Complete  to  check  for  equivalents. 


1  •  2  and  3. 


.  3  - 


2.  3 


and  2 


s  - 


3  .. 


-8  X 
-2  X 


13= 

1/2= 


24- 

24 


Are  2  and  3  equivalent? 


1 5=  ■  25 
«3=  ■  21 

Are  i:  and  5  equivalent?  mc 


Which  pairs  are  equivalent  fractions? 


3 

9 

2  — -*-?  ,g 

6  — -9i8 

Yes  5.  ,oand24  No 

6. 

f0and 

7.  :'l  and  'l  go  8. 

4 

12 

and  is  Yes 

9"  24  3nd  g  No 

10. 

\  and 

Write  =  or  9=  for  each  • 

7 

B 

m  8 

•a> 

13  6  •  9 

8  12  — 

14. 

6  #  1C 
15  1 ; 

15  Yes 

33  . 

ioo  No 
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deck).  Two  to  four  players  can  use  the 
cards  to  play  “Equivalent  Fraction 
Rummy”. 

The  cards  are  shuffled  and  dealt  (6 
cards  per  player)  face  down  in  a  pile  on 
the  table.  The  top  card  is  turned  over 
to  start  play.  Players  take  turns  drawing 
a  card  from  the  deck  or  from  the 
discard  pile  and  exchanging  it  with  a 
card  in  their  hand  till  someone  uses  the 
6  cards  in  their  hand  to  show  three 
pairs  of  equivalent  fractions.  This 
player  wins  the  round. 


2.  See  “Fraction  Snap”  listed 
under  the  “Fraction  Cards”  ideas  in 
the  Activity  Reservoir. 

3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Display  a  set  of 
25  fractions  on  the  chalkboard  from 
which  players  may  select  at  random  to 
fill  their  blank  sheets.  Have  a  student 
call  out  equivalent  fractions  to  those 
25  listed  on  the  chalkboard.  (The  25 
pairs  of  cards  from  Activity  1  would  be 
a  good  source.) 
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Using  Cross  Products 


We  can  use  cross  products  to  find  equivalent  fractions. 
We  wish  to  solve  for  N 


2.  ^ 
6'  -8 


.3  x  N  =  4  X  9 
3  X  N  =  36 
N  =  12 

-6  X  N  =  2  X  9 


The  equivalent  fractions  are 


3  _  9 

4  1  2 ' 


The  equivalent  fractions  are 


6  X  N  =  18 
N  =  3 


2  _  3 
6  9  ' 


Exercises 

Complete  to  find  equivalent  fractions. 


1  •  • 


I3X  N  =  4  X  Mt> 
I3X  N  =  ■  24 
N  =  ■  8 


N  4 


|3x  N 


1 2-X  9 


|3x  N  =  ■  <8 

n  =  mb 


Equivalent  fractions  are 

3  _  6 


Equivalent  fractions  are 


?  _  N  1CJ 


N  25 


6. 

11. 


2  _ 

3  1 2 

10  ~  N  10 


7. 

12. 


N  3 


N  15 


Find  a  fraction  equivalent  to  f  and.,  has  a. 
denominator  7  more  than  its  aumer  ' 
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OBJECTIVE 

To  determine  equivalent  fractions  using 
cross  products 

PACING 

Level  A  1-12 

Level  B  1-12  (Braintickler  —  optional) 
Level  C  1-12,  Braintickler 

SUGGESTIONS 

Initial  Activity  Review  solutions  to 
equations  using  inspection,  e.g., 

6  X  ■  =  12  means  6  times  “what” 
equals  12?  [6  X0=  12] 

Repeat  several  examples  using  N 
instead  of  ■.  Stress  that  N  simply 
stands  for  some  number. 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Clarify  what  is 
happening  from  one  line  to  the  next  in 
the  “solution  for  N”  process. 

Complete  Exercises  1  and  2  (and,  if 
necessary,  Exercise  3)  orally,  checking 
the  process  and  each  number  that  is 
substituted  for  each  ■. 

Assign  the  exercises  and  discuss 
the  results. 

ACTIVITIES 

1.  If  you  have  not  already  done  so,  see 
the  Activities  from  the  previous  page. 

2.  The  students  might  enjoy 
making  up  their  own  “N  Mysteries”  as 
shown  in  Exercises  3  to  12  for  exchange 
with  classmates. 

3.  Students  might  benefit  from 
some  practice  activities  related  to 
multiplication  facts.  See  the  Activities 
listed  on  page  69  of  the  teaching  notes. 
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OBJECTIVE 

To  express  improper  fractions  as  mixed 
numerals 

PACING 

Level  A  1-16 
Level B  1-25 
Level C  1-26 


VOCABULARY 

improper  fractions,  mixed  numerals 

MATERIALS 

cardboard  pizza  pies 

,0(D00i  ,0  e,  i®  ®, 

4  in  halves  2  in  quarters  2  in  thirds 

RELATED  AIDS 

BFA  COMP  LAB  11  —  72. 


SUGGESTIONS 

Initial  Activity  Using  the  pizzas,  show 


that  y 


1; 


=  1;  and  =  1. 

4 


Select  three  pizza  halves. 


Show  that  4  = 


or  ly 
Show  that  - 


Mixed  Numerals 

Fractions  like  |,  and  |  are  called  improper  fractions. 

The  numerators  are  larger  than  the  denominators. 

These  can  be  expressed  as  mixed  numerals. 


1  1  1  \  .  and  3  \  are  mixed  numerals. 


Exercises 


Express  the  following  fractions  as  mixed  numerals. 


Reduce  to  lowest  terms.  Express  as  a  mixed  numeral. 
The  first  one  is  done  for  you. 


IS  15  -  ■  3 

6  6  -  ■  3 

■  5 

■  2 


2? 


12 

8 


22. 


2  _ 
3 

20  5 - 
3 


12 


18. 


23. 


35 

10 

18 

4 


-=  l1 
2 

1  =  A-± 

2  '2 


19. 


24. 


55 

is 


2  =  pi 

3  <-  3 
H  -  O  2 
3 


20. 


25. 


14 

8 


1=  I  2 

4  4 


21. 


30 

12 

96 


is  2  |2  40.  30 
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USING  THE  BOOK 

Read  through  the  information  at  the 
top  of  the  pupil  page.  You  may  wish  to 
display  the  definitions  of  “improper 
fractions”  and  “mixed  numerals”  (i.e., 
mixed  numerals  express  an  amount 
using  a  mix  of  whole  numbers  and 
fractions)  somewhere  in  the  classroom 
for  future  use.  Demonstrate  the  three 
examples  shown  (i.e.,  y  =  ly;  y  =  ly; 
y  =  3y)  using  the  pizza  pieces  used  in 

the  Initial  Activity. 

Before  assigning  the  exercises,  note 
that  there  are  two  different  sets  of 
instructions  on  this  page.  With  this  in 
mind,  complete  Exercises  1,  2,  15,  16, 
and,  if  necessary,  17  orally  with  the 
group. 

ACTIVITIES 

1.  Have  pairs  of  students  each  write  a 
number  between  2  and  17  on  paper. 
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Use  these  numbers  to  create  an 
improper  fraction.  Express  each 
improper  fraction  as  a  mixed  numeral. 
Example 
Ted  writes  7. 

Susie  writes  12. 

Improper  fraction  is  y. 

Both  students  calculate 


Each  pair  should  produce  6  improper 
fractions. 

2.  Have  each  pair  of  students 
record  their  6  improper  fractions  on 


blank  playing  cards.  The  answers 
should  be  recorded  on  the  back.  Use 
these  as  cards  for  practising  these  skills. 

3.  Play  “Concentration”  as 
described  in  the  Activity  Reservoir. 

Have  the  students  help  prepare  pairs  of 
cards  such  as: 


Common  Denominators 


+ 


vl 

1 

1 


=  ? 


1 — r 


These  fractions  cannot 
be  added  in  this  form 
because  the  denominators 
are  not  the  same. 

Thirds  and  quarters 

can  be  changed  to  twelfths. 


4 

12 


3 

i'2 


12 


The  common  denominator 

•s  twelve. 


Exercises 

Find  the  common  denominator  Draw  a  picture  of  the  new  parts 
Find  the  fraction  for  each  ?  , 


1 — r 

H — F 

d — F 


■ 


+ 


+ 


+ 


?  i 


io 


2 

5 

+ 

t 

3 

1  \ 

1  i 

+ 

1  1 

L  i 

I  I 

l  1 

=  '> 


TTTT 

i  i  i  i 

+ 

t  t  tr 

III 

Ml 

i.  .1.  -l— 

4 

+ 

3 

+ 

4  i  i 

— 1 — L-L  ... 

15 


1 2 


_  9 


13 

15 


JJ. 

ZO 


*  7.  How  can  you  find  the  common  denominator  in  each  case  (without  a  diagram)? 
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ANSWERS’-  • 

7.  Find  equivalent  tractions. 


ACTIVITIES 

1.  Allow  pupils  to  use  the  transparencies 
discussed  in  the  Materials  section.  Have 
them  choose  two  at  random  and 
identify  the  common  denominator.  You 
may  wish  to  add  “sixths”  and  “tenths” 
transparencies  to  the  set. 

2.  As  an  aid  to  later  computations, 
provide  some  oral  (and/or  written)  drill 
with  regard  to  multiplication  and 
division  facts. 


3.  See  “Quad-Row”  as  described 
in  the  Activity  Reservoir. 

EXTRA  PRACTICE 

Using  10  cm  square  grids,  draw  the 
following. 

fe»T+7  =  ?  <b)}+j  =  ? 

te>7+7=?  <d)7  +  7  =  ? 

(i)  Show  common  denominators. 

(ii)  Add  the  equal-sized  parts  to  get 
the  answer. 


OBJECTIVE 

To  add  fractions  with  unlike 
denominators 

PACING 

Level  A  1 -6 
Level B  1-6 
Level  C  All 

MATERIALS 

Halves  Thirds  Quarters  Fifths 


10  cm  X  10  cm  squares  on  acetate  (2  of 
each),  water-colour  markers,  overhead 
projector  (see  DM56) 

RELATED  AIDS 

HMS  — DM56. 

SUGGESTIONS 

Initial  Activity  Place  a  “thirds” 
acetate  which  has  been  coloured  to 
show  y  on  the  overhead  projector. 

Beside  this  (not  on  top  of  it)  show  a 
“fourths”  acetate  which  shows  4- 
coloured.  Ask:  “How  much  is  coloured 
altogether?”  Point  out  that  an  accurate 
answer  is  not  possible  yet  because  we 
are  attempting  to  add  unequal  units. 

Overlay  a  blank  “fourths”  acetate 
on  top  of  the  original  y  to  show  y. 
Emphasize  that  the  coloured  amount 
has  not  changed,  just  the  unit  (from 
thirds  to  twelfths).  Place  a  blank  thirds 

acetate  on  top  of  the  ~  transparency 
3  ^ 

to  now  show  Again,  stress  that  the 
coloured  amount  hasn’t  changed,  just 
the  unit  (from  fourths  to  twelfths). 

Again  ask:  “How  much  is  coloured 
altogether?”  Show  that  now  the  question 

can  be  answered,  y  ,  because  we  are 

using  equal  units  (i.e.,  common 
denominators). 

Repeat  this  process  with  some  of 
the  other  transparencies  (i.e.,  ~  +  ~, 

T  +  T  •  etc-}- 

USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Relate  the 
similarity  in  the  process  here  with  the 
demonstrations  shown  in  the  Initial 
Activity. 

Assign  the  exercises.  Remind  the 
pupils  about  the  accepted  answer 
format  in  your  class. 
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OBJECTIVE 

To  add  fractions  having  unlike 
denominators 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

Halves  Thirds  Quarters  Fifths  Tenths 


2  each  on  10  cm  X  10  cm  acetate 

RELATED  AIDS 

HMS  — DM56. 

BFA  COMP  LAB  11  —  69. 

SUGGESTIONS 

Initial  Activity  Review  equivalent 

fractions  using  examples  such  as: 

_2_  ■_  ±  _  m  j_  _  ■ 

3  12’  4  16’  2  l<r 

Use  a  method  similar  to  that  described 
on  page  245  to  show,  using  acetates, 
that  the  common  denominator  for 
halves  and  fifths  is  tenths. 

2_  __5  J_  _  !_  5_  ,  =  1 

2  10  5  10  10  10  10 

Repeat  for  thirds  and  fourths;  fourths 
and  fifths;  halves  and  tenths;  and  so 
on. 


Adding  with  Common  Denominators 


1X5  _5 

2  X  ft  10 

.  2L.5..2  _  2 

T  5X2  io 


7 

io 


7 

i'o 

The  common  denominator 
is  10  because  the 
product  of  the  denominators 
is  10. 

2X5=10 


Exercises 


Copy  and  complete. 


4* 


2  X  4 

3  X  4 


1  X  3 
4  X  3 


■  8 

12 


■  II 

12 


1D-B 


-4-4-4- 


1  x  5 
4X5 


2X4 
5  X  4 


■  5 

20 


20 


I  /S 


Add  using  common  denominators. 


3. 


+ 


+ 


6. 


i 

3 

+  ! 


3 

io 

1 


8. 


+ 


5_ 

6 

3 

8 

1 


9. 


+ 


_lt_ 

15 

1 

10 

1 


10. 


if 

40 

2 

9 


11. 


+ 


13. 

81 

1 

6 

4 


11 

30 


12. 


+ 


jj 

24 


b  ,  3 
To  or  5 


J3_ 

<8 


24 

30 


25 
3  b 
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USING  THE  BOOK 

Illustrate  and  discuss  how  Exercise  1  is 
done  using  the  10  cm  acetate  squares. 
Clarify  that  both  the  numerator  and 
denominator  are  multiplied  by  the  same 
amount. 

In  all  of  the  exercises  on  page  246, 

the  common  denominator  is  the 

product  of  the  two  denominators. 

Exercise  9  could  be  done  two  ways. 

—  —  — 

io  ~ '  io 


or 


\_ 

io 


2_ 

20 

10 


—  +  20 


12 

20 


Remind  students  to  include  fractional 
answers  in  lowest  terms. 

Read  through  the  information  at 
the  top  of  the  pupil  page.  Relate  its 


similarity  to  the  demonstration  shown 
during  the  Initial  Activity.  Stress  the 
information  that  is  printed  in  the  box. 

ACTIVITIES 

1.  Challenge  the  students  with  the 
following.  Add  these  unit  fraction 
neighbours.  A  unit  fraction  has  a 
numerator  of  1.  Can  you  discover  a 
pattern  for  the  answers  based  on  the 
denominators?  [In  all  answers,  the 
denominators  are  the  product  and  the 
numerators  are  the  sum  of  the  original 
denominators.] 

wH  =  l 

<b)T  +  T  =  " 

(e)|H  =  - 
(d)l  +  l  =  1 

<e>T+f  =  " 

Predict  the  answers  to  these.  Check 


your  predictions  afterwards. 

(f)  y  +  |  =  ■ 

(g) i  +i  =  ■ 

(h) \+±  =  m 

2.  Have  the  students  predict  the 
answers  for  these  unit  fraction  sums. 
Check  their  predictions. 

[Answers  =  "ofd;;°minalors  1 

L  product  of  denominators  J 

<*>T+T  =  "  (b)T  +  I  =  " 

(c>T  +  i  =  "  (d)i+¥  =  " 

(e>T  +  T  =  "  +  =  " 

3.  Have  the  students  make  up 
their  own  “Unit  Fraction  Sums”. 

Have  them  written  on  cards  for  later 
use  or  for  exchange  with  other  groups 
or  classmates. 
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Subtracting  with  Common  Denominators 


81 


1  X  4 

3  X  4 

1  x  3 

4  X  3 


4 

12 

3 

12 


12 


3 

12 


1_ 

12 


The  common  denominator 
is  1 2,  because  the 
product  of  the  denominators 
is  12. 

3X4=  12 


Exercises 

Copy  and  complete 


2X4  _  ■ 8 

5  X  4  20 

1X5  _  ■  5> 

4  X  5  20 


20 


Subtract  using  common  denominators. 


3. 


4. 


i.  2 

<o  15 

Write  in  a  vertical  format  and  subtract. 


Q_ 

40 


6. 


Jl 

21 


8. 


12. 


J3_ 

24 

7 

3b 


9. 


1  4 

2  10 


I  1  a 

13.  £  -  j,  JL 

°  8  40 


10. 


14. 


1  7_ 

2  (8 


1 

io 


7_ 

30 


11. 


15. 


2 

3 

j_ 

30 


|3_ 

30 

I 

20 


OBJECTIVE 

To  subtract  fractions  with  unlike 
denominators 

PACING 

Level  A  1-11 
Level B  1-15 
Level C  1-15 

RELATED  AIDS 

HMS  — DM56. 

BFA  COMP  LAB  11  —  70. 

MATERIALS 

Halves  Thirds  Quarters  Fifths  Tenths 


2  each  on  10  cm  X  10  cm  acetate 

SUGGESTIONS 

Initial  Activity  Use  a  method  similar 
to  that  discussed  in  the  Initial  Activities 
of  the  last  two  pages  to  show 
subtraction  of  fractions  with  unlike 
denominators.  You  may  wish  to 
complete  several  examples  similar  to 
that  shown  in  the  display  at  the  top  of 
the  pupil  page. 
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USING  THE  BOOK 

Read  through  the  display  at  the  top  of 
the  pupil  page  together.  Point  out  the 
similarity  of  process  between  what  is 
discussed  here  and  what  was  shown  on 
page  246,  the  only  exception  being  the 
subtraction  operation. 

Discuss  Exercise  1  using  the  over¬ 
head  projector  and  acetates.  Exercise  9 
could  be  done  using  the  common 
denominator  twentieths  or  tenths. 


_9 

10 

2 


18 

20 

JO 

20 


9_ 

10 

± 

'  2 


8  4  2 

20  °r  10  0r  5 
or 


_9 

10 

_5 

10 


To  or  T 


Both  methods  are  acceptable.  Remind 
students  to  include  fractional  answers 
in  lowest  terms.  Assign  the  exercises. 

For  the  instructions  for  Exercises  8 
to  15,  you  may  wish  to  clarify  what  is 
meant  by  “vertical  format”. 

ACTIVITIES 

1.  Prepare  challenges  for  the  students 
such  as  these.  Subtract  the  following 
unit  fraction  neighbours.  Can  you  see  a 
pattern  to  these  answers?  [Answers  are 

always  protjuct  0f  denominators  "3 


(c>T-i  = 


(b)  j-j  = 
(d)y-i  = 


Predict  the  answers  to  these.  Check 
your  predictions  afterwards. 


<e>! 


<g>T-T  = 


(f)  -  -  - 

u/  8  9 


2.  Subtract  the  following  pairs  of 
unit  fractions.  Predict  answers  when 
you  see  a  pattern.  Check  your 
predictions. 

[Pattern: 


difference  between  denominators 


product  of  denominators 


] 


wfl=l 

(c)  T“T=I 
<e>T~H 

®  t-tH 


(b>y-!  = 

(d)y-H 

(f)  -i - S-  = 

v ’  3  10 


<h)|-T 

()>  l-i 


3.  The  students  might  enjoy 
preparing  their  own  “Unit  Fraction 
Challenges”  for  exchange  with 
classmates.  Have  them  mix  up  their 
challenges  with  addition  questions. 
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OBJECTIVE 

To  add  and  subtract  unlike  fractions 

PACING 

Level  A  1-15 
Level B  1-16 
Level  C  1-18 

MATERIALS 

Halves  Thirds  Quarters  Fifths  Tenths 


2  each  on  10  cm  X  10  cm  acetate 

RELATED  AIDS 

HMS  — DM56. 

BACKGROUND 

This  page  is  a  review  assignment  for 
practice  of  skills  from  pages  244  to  247. 

SUGGESTIONS 

Initial  Activity  Review  the  finding  of 
common  denominators  and  the  creation 
of  equivalent  fractions  using  the  acetate 
transparencies. 

Examples 


3 

? 

3x5 

_  15 

4 

20 

m  4X5 

20 

2_ 

? 

^  2X4 

_  8 

5 

20 

5X4 

20 

USING  THE  BOOK 

Show  addition  and  subtraction  as  in  the 
pupil  display. 

Assign  Exercises  1  to  3.  Have 
students  check  their  answers  before 
proceeding.  Remind  students  to  be 
careful  to  perform  the  correct  operation. 
Note:  Exercises  7  and  13;  common 
denominator  could  be  40  or  20. 

Exercise  8;  common  denominator  could 
be  20  or  10. 

Use  these  questions  as  examples 
again  after  page  249  is  done. 


Adding  and  Subtracting  Fractions 


Subtract. 

3  16 

4  20 

2_  _  jB 

“  "5  “  20 


_7 

20 


Sometimes  the  answer  is  greater  than  1 . 


Exercises 


Perform  the  indicated  operations. 


• 

1  _ 
4  “ 
\  / 

■  5 

20 

<r 

• 

t 

10 

\ 

■  3 

30 

X 

• 

7 

8 
\ 

■ 

24 

/ 

21 

3~)C 

■  12 

-1- 

y_  ■  20 

)Lm 

lie 

s' 

20 

^  3' 

30 

¥ 

24 

■  n 

■  23 

■ 

5 

■  20 

■  30 

■ 

24 

4. 

3 

5. 

5 

6. 

7 

7. 

9 

8. 

3 

4 

8 

10 

id 

io 

2 

5 

7 

20 

,  i  £J 

'  5  40  or 

+ 

2  SI  | 

3  30  or  / 

11 

30 

3  A 
~  4  2° 

+ 

1  i  ± 

2  10  or  5 

7 

3 

7 

3 

3 

9. 

8 

10. 

5 

11. 

8 

12. 

4 

13. 

io 

_  l 

3 

a 

24 

+  If*  1 

6  30  or  ‘ 

13 

JO 

2  II 

5  40 

+  ?..Z3 

6  20  or 

Is 

- 

1  / 

4  25 

14. 

4 

5 

15. 

l  4  16. 

8 

7 

5 

*  17. 

9 

& 

-4  18. 

12 

5 

2 

3 

2 

5 

.2  37 

3  24  or 

/il 

1  24 

4  / 

3  15 

+  5  t>7 

3  24  or 

C-24 

- 

1  37  I  7 

6  30or  1 30 
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Halves 

~T~ 

2 

Thirds 

1 

3 

2 

3 

Quarters 

Fifths 

1 

4 

2 

4 

3 

4 

1 

5 

2 

5 

3 

5 

4 

5 

Sixths 

1 

6 

1 

3 

6 

4 

6 

5 

6 

Eighths 

l 

8 

2 

8 

3 

8 

4 

8 

5 

8 

6 

8 

7 

8 

Tenths  ^ 

2 

10 

3 

10 

4 

10 

5 

10 

6 

10 

7 

10 

8 

10 

9 

10 

(e)  Colour  all  fractions  equivalent  to  y 
green. 

(f)  Colour  any  other  pairs  of  equivalent 
fractions  the  same  colour.  (You 
choose  the  colours.) 

2.  Using  different  coloured  pairs  of 
fractions  from  different  levels  of  the 
tower  make  up  10  addition  questions. 
Use  each  fraction  only  once.  Solve  each 
of  your  10  questions. 

3.  Find  the  sum  of  each  row  of 
fractions  in  this  mini-tower. 


ACTIVITIES 

Have  the  students  copy  this  “Factor 
Tower”  in  their  workbooks.  Write  the 
instructions  listed  below  on  the 
chalkboard. 


1.  In  your  notebook: 

(a)  Colour  all  fractions  equivalent  to  y 
blue. 

(b)  Colour  all  fractions  equivalent  to  y 
red. 

(c)  Colour  all  fractions  equivalent  to  y 
purple. 

(d)  Colour  all  fractions  equivalent  to  y 
yellow. 


1 

2 

2-  +  A 

3  3 


4  '  4  '  4 

U+A+2+±= 

5  '  5  '  5  '  5 


±4-J.+  2  +  A+i.= 

6  6  6  6  6 


Do  you  see  any  patterns  in  the  answers? 


Least  Common  Denominators 

Sometimes  the  common  denominator  is  the  larger  denominator  or  a  multiple  of  the  larger 
denominator. 

3 
5 

Wo 


6 

3 

6 

7 

28 

10 

id 

20 

10 

40 

7 

+ 

H 

5 

1 

5 

10 

20 

'fl  ” 

40 

13 

to 

or 

1  3 

10 

1 1 

20 

23 

40 

10  is  a  multiple  of  5. 

1 0  is  the  least 
common  denominator. 


20  is  a  multiple  of  1 0, 

20  is  also  a  multiple  of  4. 
20  is  the  least 
common  denominator. 


40  is  a  multiple  of  10. 

40  is  also  a  multiple  of  8. 
40  is  the  least 
common  denominator. 


Exercises 

Add  or  subtract  using  the  least  common  denominators. 


• 

1  ■  S 

2  10 

+  10  =  10 

• 

3 

4 

4-  9 
^  10 

__  ■  '5 

20  « 
_  ■  J8 

20 

3. 

1 

2 

+  J  4 

^  6  fa 

2 

or  3 

4. 

JJ  raorf- 

! 

i 

6 

6. 

33  ■ 

20  ■  ~ 

■: 

3 

10 

| « 

1  20 

7. 

13 

15 

+  '  2i  i 
8  24  or  8 


3 

(o  or  2 


+  ;  3  i 


+ 


21  ,J_ 

20  or  1 20 


5L  Ji 

30 or  10  or  i/0 


hs 


12. 


ia  ia 

IS  or  1 15 


7 

10 

1 

2 


2_  ± 
10  or  S 


12 


13. 


14. 


_2  j_ 
30  or  /5 


iZ 


7 

8 
5 
12 


11. 


15. 


jL 

24 


_7 

8 

3  — 

4  8 

1 1 
12 

•f  J3 

8  24 


Least  common  denominators 
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SUGGESTIONS 

Initial  Activity  Review  the  meaning  of 
multiples.  List  these  together  with  the 
class. 

(a)  multiples  of  10  [10,  20,  30,  40,  . . .] 

(b)  multiples  of  6  (c)  multiples  of  4 
(d)  multiples  of  8  (e)  multiples  of  12 
(f)  multiples  of  15 

List  these  on  the  chalkboard  for  later 
use. 

Using  the  acetates  from  the 
Materials  section,  show  how  the 
common  denominator  of  fifths  and 
tenths  can  be  “fiftieths”. 


But  it  could  be  tenths  because  each  ~ 

interval  coincides  with  a  -j  and  all  10 

parts  are  equal.  Thus,  the  least 

common  denominator  is  tenths. 

3_  _  6_ 

5  10 


format 


Thus 

_3. 

10 


_6_ 

20 


made  twentieths. 


it 

20 


USING  THE  BOOK 


Discuss  the  three  examples  shown  at 
the  top  of  the  pupil  page.  Using  the 
“multiples  lists”  compiled  in  the  Initial 
Activity,  show  in  the  3rd  example  that: 
The  second  multiple  of  10  is  20. 

20  is  not  a  multiple  of  8. 

The  third  multiple  of  10  is  30. 

30  is  not  a  multiple  of  8. 

The  fourth  multiple  of  10  is  40. 

40  is  a  multiple  of  8. 

Thus 

_7_  _  28  7  X  4  __  28 

10  40'*_  10X4  40 

_ 1_  _  5  1X5  _  5 

8  40  8X5  40 


13 

10 


orlVo 


Show  how  tenths  and  quarters  in  this 


23 

40 


OBJECTIVE 

To  determine  the  least  common 
denominator 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

multiples,  least  common  denominator 

MATERIALS 

Fifths  Tenths  Quarters 


10  cm  X  10  cm  acetate  squares  as  shown 

RELATED  AIDS 

HMS  —  DM56  and  DM60. 

BACKGROUND 

Up  until  this  point  in  the  text,  the 
student  has  used  the  product  of  the 
denominators  as  the  common  denomin¬ 
ator.  This  method  will  always  work,  but 
it  could  produce  some  unwieldy 
numbers. 


You  may  wish  to  complete 
Exercises  1,  2,  9,  and  10  orally  before 
assigning  the  rest.  Remind  the  students 
to  use  the  multiples  lists,  if  necessary, 
to  help  them  determine  least  common 
denominators. 

ACTIVITIES 

1.  “LCD  Snap”  Using  fraction  cards, 
give  each  of  two  players  an  equal 
number  of  cards.  Place  each  pile  face 
down  in  front  of  the  players.  Each  player 
turns  a  card.  The  first  player  to  state 
the  least  common  denominator  for  both 
fractions  wins  both  cards.  If  incorrect, 
the  other  player  wins.  The  winner  is  the 
person  with  the  most  cards  after  10  min. 

2.  Have  the  students  write  the  first 
20  multiples  of  2,  3,  4,  and  5  and  the 
first  10  multiples  6,  7,  8,  9,  10,  12,  and 
15.  Have  them  use  these  lists  of 
multiples  to  determine  the  least 
common  denominator  for  any  of  the 
following  pairs  of  denominators. 

(a)  eighths  and  twelfths 

(b)  fifths  and  fifteenths 

(c)  sixths  and  tenths 

3.  If  you  have  not  already  done  so, 
see  the  “Fraction  Cards”  ideas  as 
described  in  the  Activity  Reservoir. 
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OBJECTIVE 

To  add  and  subtract  mixed  numerals 


PACING 

Level  A  None 

Level  B  1-3,6-10,13-15 

Level  C  1,2,4,6-8,11-20 


RELATED  AIDS 

HMS  —  DM61. 

BFA  COMP  LAB  11  —  71-73. 


SUGGESTIONS 

Initial  Activity  Discuss  an  addition 
problem  of  the  sort  shown  in  the 
display  at  the  top  of  the  pupil  page. 


(a)  44  can  be 
thought  of  as 
four  and  three 
quarters. 

(b)  74  can  be 
thought  of  as 
seven  and  one 


4+f 


quarter. 


+  7  + 


(c)  Add  whole 
numbers. 

(d)  Add  fractional 
parts. 

Write  as  a  mixed 
numeral  or  whole 
number. 


»1+T  = 


(e) 


or 


12 


If  necessary,  repeat  using  mixed 
numerals  which  have  fractional  parts 
with  like  denominators  (e.g.,  6y  +  54, 


34  +  124)  to  reinforce  the  process  of 


1  1  1 

“add  whole  numbers  first;  add 
fractional  parts;  reassemble  the  whole 
number  and  fraction  sums  to  yield  the 
answer”. 

Present  an  addition  problem  with 
mixed  numerals  such  as  3y  +  2y. 
Introduce  the  new  step  required  (i.e. 
find  common  denominators  for  the 
fraction  parts)  so  that  the  overall 
process  now  becomes:  (a)  34  can  be 


to 


thought  of  as  3  +  y:  (b)  2y  can  be 

thought  of  as  2  +  y ;  (c)  add  whole 
numbers;  (d)  change  fractional  parts  to 
equivalent  fractions  with  like  denomin¬ 
ators,  y  +  y  “*■  \  +  77 :  add 
fractional  parts;  (f)  write  the  answer  as 
a  mixed  numeral  or  whole  number. 


1 


The  Variety  Store 


Darin  had  a  part-time  job  in  a  variety  store. 


He  worked  4  |  h  on  Friday  evening  and  7-~-  h  on  Saturday 


How  many  hours  did  he  work? 


.3  .  ,  3 

4  4  ~  4  +  .1 


+  7l  =  7  +  ' 


BACKGROUND 

It  is  assumed  that  the  students  by  now 
can  add  and  subtract  whole  numbers 
and  fractions.  This  is  all  that  is  required 
to  add  and  subtract  mixed  numerals. 


11+4  = 


1 1 


or 


12 


Find  the  common  denominator  and  add. 


+  2 


3  + 
2  + 


3 
12 

4 


5  + 


7 

12 


54 


Exercises 

Add. 


3  5  ~  3  +  5 


2, 


10  " 


2  +  ib 


Darin  worked  1 2  h 


+  41=4+  1 
7  ■  + 


3-  5 a  +  2  87L-U4-  6 


5 

■3 


+  5,7 


5  +  ' 

T  11 


1  ■  7  — 

■■  '5 


7 


5.  44  +  +  6414 J 


«o 


II 


Find  the  common  denominators  and  add 

8 

+  1 


0  «  - 


+  7  1  =  7  +  1,5 
'4  '  T  20 


8  +  1 
1  + 


■4 

6 


9.  4~  +  2  H>\  10. 

-  4  3  7  8  -7^  1  o  4  4-  2  7  k  — 

4 10  ';0Dr  /t 12-  4  3 


11.  3 


250' 


81 

R  + 

*3=  B 

20  " 

■  o'3 

■  ®20 

9  ■ 

Subtract. 

13. 

- 

5  ’ 

0 

24 

14. 

36  - 

2  8  Ik 

17. 

sf  - 

2  ? 

H 

18. 

64  - 

Acid 

mg  and  sui 

btraci 

tmfj  ntu 

numer< 

3lS 

+ 


*Q5 
■  '6 


I 


1 5.  3,|  -  1  l  24 


19.  3 


10 


1 1 


2— 

c/o 


IB-  3 1  -  2 §  /i 
20.  7  |  -  4  3  3 


40 

20 


USING  THE  BOOK 

Read  through  the  first  problem  posed 
in  the  pupil  display  (i.e.,  Darin’s  part- 
time  job).  Move  through  the  steps 
required  to  find  the  answer  as 
presented  in  the  Initial  Activity. 

Have  the  students  look  at  the 
second  problem  in  the  display  (i.e., 

3 y  +  2y).  Stress  the  intermediate  step 
required  (i.e.,  the  change  to  equivalent 
fractions  with  like  denominators). 
Repeat  for  the  third  example  (i.e., 

4+6t>- 

You  may  wish  to  complete  Exercises 
1,  2,  7,  and  8  orally  using  the  chalkboard 
before  assigning  the  rest.  Also,  alert  the 
students  to  the  subtraction  operation 
required  for  Exercises  13  to  20  (there  is 
no  regrouping  required).  Elicit  from 
them  that  the  process  will  be  basically 
the  same.  The  only  difference  is  the 
new  operation. 


2.  Prepare  a  “Numbers  in  Shapes” 
activity  by  displaying  a  drawing  similar 
to  this  on  the  chalkboard.  Use  different 
coloured  markers,  especially  if  similar 
shapes  are  used  (e.g.,  a  red  triangle,  a 
blue  triangle,  etc.). 


! 


ACTIVITIES 

1.  To  review  the  idea  of  multiples  see 
the  ideas  listed  under  Activities  on  page 
218  of  the  teaching  notes. 


Prepare  question  cards  such  as  these. 

(a)  What  is  the  sum  of  the  numbers  in 
the  pentagon? 

(b)  What  is  the  sum  of  the  numbers  in 
the  square? 

(c) -(g)  Sum  the  numbers  in  the 

parallelogram.  Repeat  for  the  other 
4  shapes. 

(h)  Which  triangle  has  the  greater  sum? 

(i)  Which  mixed  numeral  is  in  the 
pentagon  but  not  in  the  circle? 
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Ratios 


Ratios  are  number  comparisons 


— 


thy 


This  design  has  20  squares. 
6  are  red  and  1 4  are  white. 

The  ratio  of  red  squares  to 
all  the  squares  is  6  to  20 

The  ratio  of  white  squares  to 
all  the  squares  is  1 4  to  20 


The  ratio  6  to  20  can  also  be  written  as  6:20  or  “  . 

The  ratio  14  to  20  can  also  be  written  as  14:20  or  :4 

20 


Exercises 


# 


2. 


(a)  How  many  diamond  shapes  are  there?  30 

(b)  How  many  diamonds  are  red?  IT 

(c)  How  many  diamonds  are  white?  13 

(d)  What  is  the  ratio  of  red  diamonds  io  all  the  diamonds'7  n  -ZO 

(e)  What  is  the  ratio  of  white  diamonds  to  all  the  diamonds?  13:20 

There  are  a  total  of  1 6  o  shapes. 

(a)  What  is  the  ratio  ot  the  gray  to  the 
total  number?  4-:  lb 

(b)  What  is  the  ratio  of  the  red  to  the 
total  number?  b  :  lb 

(c)  What  is  the  ratio  of  the  while  to  the 
total  number?  (o  '- lb 


3.  Make  up  designs. 

Use  2  or  3  colours  and  record  the  ratios  in  short  statements. 


OBJECTIVE 

To  introduce  the  concept  of  ratios 

PACING 

Level  A  1,2 
Level B  1-3 
Level C  1-3 

VOCABULARY 

ratio,  comparisons 

MATERIALS 

graph  paper,  various  sets  of  common 
classroom  objects 

BACKGROUND 

A  ratio  is  a  simple  numerical  compari¬ 
son.  An  understanding  of  ratio  is  a  pre¬ 
requisite  to  understanding  and  working 
with  percent. 

SUGGESTIONS 

Initial  Activity  Define  some  obvious 
ratios  (or  comparisons)  in  the  class. 


(a)  Ratio  of 


boys 


total  class 


(b)  Ratio  of  — 


total  class 


(c)  Ratio  of 

boys 


(d)  Ratio  of^Zi 

girls 


(e)  Ratio  of 


students 

desks 


(f)  Ratio  of 


chairs 

desks 


Concept  of  ratios  251 


Write  ratios  in  various  ways. 
Examples 

(i)  Ratio  of  girls  to  boys  is  17  to  15. 

chairs  _  35 

32 

35:32 


00  desks 

(iii)  chairs:desks 


ACTIVITIES 

1.  Have  students  identify  and  record 
five  ratios  in  these  areas. 

(a)  classroom 

(b)  gymnasium  storeroom 

(c)  parking  lot 

(d)  home 

2.  Have  the  students  make  up 
designs  as  in  Exercise  3. 

3.  Use  card  sets  as  illustrated  to 
play  “Triple  Concentration”.  The  rules 
for  “Concentration”  are  in  the  Activity 


Reservoir.  The  only  exception  here  is 
that  players  must  identify  all  three 
cards  to  win  the  set. 


USING  THE  BOOK 

You  may  wish  to  use  this  exercise  as  a 
way  of  illustrating  ways  of  recording 
ratios. 

In  Exercise  1  have  the  students 
find  the  answers  to  parts  (a),  (b),  and 
(c).  Use  these  facts  to  record  the  ratios. 
The  ratio  in  part  (d)  red  to  all  =  17  to 

30,  or  ^-  =  U)  or  red:all  =  17:30. 

In  part  (e),  white  to  all  =  13  to  30,  or 
^p  =  ~,  or  white: all  =  13:30. 

Discuss  and  record  the  answers  to 
Exercise  2  in  a  similar  way. 

For  Exercise  3  have  students  make 
their  designs  on  grid  paper.  Remind 
them  that  the  parts  of  the  design  must 
be  equal-sized  parts. 


251 


OBJECTIVE 

To  solve  word  problems  involving  ratios 
and  statistics 

PACING 

Level  A  l-4(a),  5,  6 
Level  B  All 
Level  C  All 

MATERIALS 

sports  section  of  the  newspaper 

RELATED  AIDS 

HMS  — DM62. 

SUGGESTIONS 

Initial  Activity  Review  the  meaning  of 
ratios  as  number  comparisons  as 
presented  on  page  251.  Use  the  sports 
section  of  a  local  newspaper  to  discuss 
some  of  the  statistics  found  there.  Be 
sure  to  introduce  terms  such  as: 

(a)  goals  to  games  ratio,  (b)  points  to 
games  ratio,  (c)  assists  to  games  ratio; 
(d)  goals  to  total  points  ratio  and  define 
total  points  as  goal  points  plus  assist 
points  (1  point  each  for  each). 

USING  THE  BOOK 

Suggest  a  reasonable  method  for 
recording  ratios  such  as 

Mike’s  goals  30 

games  24 

Exercises  4(b)  and  (c)  imply  a 
comparison  of  ratios.  (Calculators  may 
assist  in  this  comparison  by  expressing 
the  ratio  as  a  decimal.) 

Exercise  5  should  lead  to  a 
discussion  of  the  team  player  verses  the 
high  scorer.  There  is  no  best  player 
based  solely  on  this  information.  An 
argument  could  be  made  for  any  of 
them  being  the  “best”  player. 


Hockey  Ratios 


Name 

Games 

Played 

Goals 

Assists 

Points 

Mike 

24 

30 

14 

44 

Gerard 

24 

21 

23 

44 

Norm 

24 

7 

28 

35 

Sergio 

24 

18 

10 

28 

Pierre 

24 

12 

34 

46 

These  are  the  hockey  statistics  for  five  players  on  the  local  bantam  hockey  team. 

Points  =  Goals  +  Assists 


Exercises 

Refer  to  the  chart. 

^^(a)  List  each  player's  goals  to  games  ratio. 

(b)  Which  player  has  the  highest  goals  to  games  ratio?  Mike 

2.  (a)  List  each  player’s  points  to  games  ratio. 

(b)  Which  player  has  the  highest  points  to  games  ratio?  Ae.me 

3.  (a)  List  each  player’s  assists  to  games  ratio. 

(bj  Which  player  has  the  highest  assists  to  games  ratio?  Pierre 

4.  (a)  List  each  player's  goals  to  points  ratio. 

(b)  Which  player  has  the  highest  goals  to  points  ratio?  Mike. 

^  (c)  Which  player  has  the  lowest  goals  to  points  ratio.  N/orm 

5.  Which  player  do  you  think  is  the  best  player  on  this  team?  Why? 

6.  Gather  some  local  hockey  statistics  and  compare  player’s  goal,  assist, 
and  point  ratios. 
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ANSWERS: 

L  (a)  Mike:  30:24;  Gerard:  2.1  -24.  Norm  :  7  •'  24.  Sergio  :  /g 24 ;  Pi'erre:  12-24 

2.  ( q )  Mike;  44:24;  Gerard  :  44  :  24.  Norm:  35: 24.  Sergio:  28  ’24;  Pierre :  •'  24 

3.  (cf)  Mike:  14-24;  Grerard  :  22>;  24 ;  Norm :  28 :  24 ;  Setgio  :  ID;24.  Pierre:  34 '24 

4.  (a)  Mike- 30:44;  G-erard:  2(  :44;  Norm:  7  : 35 ;  Sercjio:  18  ■  28  ■  Pierre:  12  •'  4fc> 


ACTIVITIES 

1.  Have  the  students  compare  statistics 
of  their  own  choosing  as  suggested  in 
Exercise  6. 

2.  Gather  statistics  for  the 
following  activities  which  could  be  done 
in  the  gymnasium. 

(a)  The  ratio  of  baskets  made  to  total 
number  of  shots. 

(b)  The  ratio  of  bean  bags  thrown  into 
a  hoop  from  7  m  away  (out  of  10  shots). 

3.  Students  might  enjoy  planning 
an  indoor  or  outdoor  Events  Day  which 
would  produce  ratios.  If  students  moved 
between  8  to  10  events  in  groups  of  3, 

they  could  record  each  others’  statistics.  (b)  Bean  bag  toss  (10  tosses) 

These  could  then  be  discussed  and  (c)  Lawn  darts 

presented  as  ratios  afterwards.  (d)  Croquet  shots  through  a  hoop  from 

(a)  Ring  toss  (10  shots)  2  m 
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OBJECTIVE 

To  express  fractions  (ratios)  as  decimals 

PACING 

Level  A  1-20 
Level B  1-24 
Level C  1-28 

BACKGROUND 

All  the  fractions  in  this  exercise  also 
could  be  referred  to  as  ratios. 

SUGGESTIONS 

Initial  Activity  Review  place  value  as 
presented  on  pages  24  and  25.  Have 
students  read,  write  on  the  chalkboard, 
and  explain  various  numbers  with  up  to 
three  decimal  places.  Place  special 
emphasis  on  reading  decimal  amounts 
such  as  0.5,  0.2,  and  0.8  as  “five  tenths, 
two  tenths,  and  eight  tenths”. 

Review  the  standard  method  of 
finding  equivalent  fractions,  especially 
for  fractions  such  as  y,  y,  and  y,  to 
yield  y,  y,  and  y.  Have  these  read  as 
“five  tenths,  two  tenths,  and  eight 
tenths”. 

Emphasize  that  0.5  and  ^  can  be 
read  the  same  way  and  that  they 
represent  equal  amounts.  Repeat  for 
other  fractions  which  can  be  changed  to 
tenths,  hundredths,  and  thousandths, 
(e.g.,  y>  y,  etc.). 


ACTIVITIES 

1.  Have  the  students  complete  the 
following  patterns.  When  discussing 
this  activity  have  students  share  their 
strategies  with  the  class.  There  are 
many.  Some  are  easier  to  understand 
than  others. 


(e)  |  =  0.125 


4  =  0.250  or  0.25  4  = 


(a)  4  =  0.25 


4  =  1.00 


20 

20 


=  1.00 


(b)  |  =  0.2 


=  1.00 


25 

25 


=  1.00 


=  1.00 


2.  Have  students  write  the 
following  fractions  and  decimals  on 
20  cm  by  10  cm  cards.  Cut  each  card 
into  a  unique  2  part  jigsaw  puzzle. 


To  =  °-05 

(d)  T  =  0.04 

These  fractions  and  their  decimal 
equivalents  could  be  used. 

2 

2 

1  2 

3  4  1 

2  3  4  5 

20 

25 

4  ’  4  ’ 

4  ’  4  ’  5  ’ 

5’  5’  5’  5’ 

3 

3 

1 

20  1 

25  1  r  8 

20 

25 

20 

20’  25 

25  ’  8  8 

Place  the  jigsaw  cards  into  a  centre 
where  students  can  match  these  fraction 
decimal  equivalents. 

3.  Play  “Dominoes”  as  described 
in  the  Activity  Reservoir. 


USING  THE  BOOK 

Read  through  the  information  at  the 
top  of  the  pupil  page  highlighting  what 
was  demonstrated  in  the  Initial  Activity. 
Emphasize  that  many  fractions  can  be 
written  as  tenths,  hundredths,  and 
thousandths  (as  equivalent  fractions) 
and,  therefore,  as  decimals.  We  have 
not  altered  the  amounts  expressed, 
just  the  way  of  expressing  the  amounts. 

Complete  Exercises  1  to  3  orally  as 
a  guide  to  procedure  and  workbook 
answer  format.  Assign  the  exercises. 

You  may  wish  to  point  out  that  the 
multiplication  information  listed  under 
“Hint”  may  be  of  some  help  while  they 
complete  their  assignment. 
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OBJECTIVE 

To  introduce  percents 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

percent 

MATERIALS 

newspaper  advertisements  using 
percents  (optional) 

BACKGROUND 

If  all  ratios  are  compared  to  100,  then 
they  are  easier  to  compare  to  each  other. 

SUGGESTIONS 

Initial  Activity  Discuss  where  percents 
are  used  in  society  (i.e.,  sales  tax, 
discount  sales,  etc.).  List  these.  Point 
out  that  a  percent  is  a  special  ratio 
meaning  “compared  to  100”.  Any 
fraction  or  ratio  which  has  an 
equivalent  in  hundredths  can  be 
expressed  easily  as  a  percent. 

Examples 


10 


8  X  10 
10  X  10 


17  _  17X2 
50  ~  50  X  2 


=  W=80% 


=  w  =  34% 


(Read  as 

“eighty 

percent”.) 

(Read  as 

“thirty-four 

percent”.) 


The  Special  Ratio 


John  scored 
70%  on  his 
math  test. 


SPECIAL!  j 

SALE 

New  size  has  l 

20% 

25%  more!  L 

L- 

off 

4 

H  X  H 

A  percent  is  an  amount  compared  to  100.  Percent  means  “per  hundred' 


Susan  achieved  ^06()  on  a  test. 
Her  score  is  66%. 


Sam  achieved  £  on  a  test. 
10 

His  score  is  5;;  or  80%. 

1 00 


Exercises 


(a)  What  is  the  ratio 
of  red  squares 

to  all  the  squares?  7o<5 

(b)  What  percent  are 
coloured  red?  40% 


10 


(c)  What  percent  are  white?  60% 

Change  the  following  ratios  to  percents. 

3.  65:100  65%4.  15;100  5.  25:100  25%  6.  12-  7. 


(a)  What  is  the  ratio 
of  the  red  squares 
to  all  of  the  squares?  Too 

(b)  What  percent  are 
red?  70  % 

(c)  What  percent  are  white?  30% 


85  7. 


100 


8. 


75  75% 

100 


Write  each  as  a  percent. 


• 

4 

10  ~ 

4  X  1 
"10X1 

0__ 

0 

40 

100  ' 

40 

=  ■  % 

a 

17 

50 

—  1  7  X  2 
50  X  2 

__  34  _ 
100" 

34 

=  ■ 

% 

ii. 

7 

To 

_ 

~  1 00 

70 

m% 

88 

12. 

35 

50 

_  «7i. 

100 

70 

■% 

10 

44  _ 

50  " 

<oO 

b 

13. 

10  ~ 

=  ■% 

14. 

-  ®  % 

15.  f„ 

— 

■  % 

16.  t 

3 

--  ■% 

58 

/oo 

90 

100 

17. 

29 
50  ~ 

=  ■  % 

18. 

50  _ 
50  “ 

=  ■%. 

19-  10 

— 

■% 

20.  ; 

iO 

=  ■  % 

The  %  sign: 

becomes  ■  100  becomes  ■  00  becomes  ■  %4 


100 


254  Introduction  to  percent 


USING  THE  BOOK 

After  reading  the  information  at  the  top 
of  the  pupil  page  and  stressing  that 
“percent”  is  an  amount  compared  to 
100,  complete  Exercises  1,  2,  9,  and  10 
orally  and/or  at  the  chalkboard. 

Discuss  how  the  percent  sign  may 
have  come  about  (at  the  bottom  of 
pupil  page)  before  assigning  the 
exercises. 

ACTIVITIES 

1.  Fiftieths  and  percents.  Have  each 
student: 

(a)  cut  out  two  5  cm  X  10  cm  (50  cm2) 
rectangles  from  centimetre  grid  paper. 

(b)  shade  in  some  of  the  squares  in  a 
pattern,  or  randomly. 

(c)  mount  the  grid  on  coloured  con¬ 
struction  paper.  Sign  your  name  on  the 
back. 

(d)  use  the  class  set  of  40  to  60  grids  to 
make  two  to  five  work  centres  for 
expressing  "  as  and  ■%. 

2.  Twenty-fifths  and  percents. 
Follow  the  steps  in  Activity  1  to  create 


5  cm  X  5  cm  (25  cm2)  patterned, 
square  grids  which  will  be  used  for 
expressing  ||  as  and  ■%. 

3.  See  “Batter  Up”  as  described  in 
the  Activity  Reservoir. 
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Equivalent  Ratios 


In  a  hockey  league.  Rose  had  1 2 
points  in  8  games  played.  Harold 
had  10  points  in  7  games  played. 

The  ratios  of  points  to  games  were. 

Rose:  ’f  Harold:  !0 


12,  . 
8  ' 


.10 


-8  X  1  0  =  80 
-12  X  7  =  84 


80  *  84 


The  ratios  are  not  equivalent 


Randy  had  a  ratio  of  points  to  games  of 
Is  Randy's  ratio  equivalent  to  Rose's7 


27  . 
■  18. 


-8  X  27  =  216 
-12  X  18  =  216 


Their  ratios  are  equivalent. 


Exercises 


Use  cross  products.  Replace  •  with 

B5  X  ^  -40 


=  nr  * 


1. 


•19 

-50 


2  X 

9  49 

■  X  ■  = 

-  ■  X  ■  = 


1 48 

1 441 
■  441 


•«  * 


•  s  = 


3  m  6 

3-  5  ®  10 


4-  6 


8  = 


8  l 

7. 


4  ¥=■ 

5 


i ;  0  i 

“■  20  5 


5  -  •  U! 

!  2! 


9  *  •  S 

!2  15 


6. 


8*40 


36 


3  _  2 

to.  10*6 


OBJECTIVE 

To  use  cross  products  to  check  for 
equivalent  ratios 

PACING 

Level  A  1-5 
Level B  1-7 
Level  C  All 

VOCABULARY 

cross  products,  equivalent,  ^ 

BACKGROUND 

This  page  is  intended  as  a  follow  up  to 
pages  242  and  243.  The  ideas  are 
closely  related.  You  may  wish  to  bring 
this  similarity  to  the  attention  of  the 
students. 

SUGGESTIONS 

Initial  Activity  Using  ratios  that 
students  know  are  equivalent,  such  as 
y  and  y ,  show  that  their  cross  products 
are  equal. 

Examples 
(a) 

v  mo  — 


-►2  X  5  =  10 
■*►1  X  10=  10 


Thus  }  =  f0. 

(b)  Also  y  and 


Ratios  and  cross  products  255 


,  16- 
'-24- 


>3  X  16  =  48 
-►  2  X  24  =  48 


Thus  \  = 

3  24 


(c)  But  j  and  y  are  not  equivalent. 

_2-.  ,.3_- - 5  X  3  =  15 

- ►  2X7  =  14 

Thus  | 

USING  THE  BOOK 

Assign  the  exercises  to  the  more 
capable  students.  Check  Exercises  1  and 
2  with  the  less  capable  students  before 
allowing  them  to  proceed. 


ACTIVITIES 

If  you  haven’t  done  so  already,  see  the 
Activities  listed  on  page  242. 
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OBJECTIVE 

To  solve  word  problems  involving  ratios 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

centimetre  grid  paper  for  the  graph  in 
Exercise  3 

BACKGROUND 

Discuss  the  duties  performed  by  the 
librarian  in  a  school,  a  public  library,  or 
a  bookmobile. 

SUGGESTIONS 

Initial  Activity  Review  Professor  Q’s 
four  questions  (see  page  4).  List  these 
on  a  chart  so  that  students  can  refer  to 
them. 

USING  THE  BOOK 

Assign  the  exercises.  Encourage 
students  to  make  a  brief  statement  for 
each  answer. 

Example 

1.  (a)  Mr.  Toms  ordered _ new 

books. 

(b)  The  ratio  of  sport  books  to  fiction 
books  is _ to _ 

ACTIVITIES 


2. 


Librarians 


QUIET  \ 


Mr.  Toms  ordered  new  books  for  the  library.  He  ordered  42  books  on  sports.  26  books 
on  animals.  32  books  on  history,  and  54  books  on  fiction. 

(a)  How  many  books  did  he  order  in  all?  154- 

(b)  What  is  the  ratio  of  sport  books  to  fiction  books  ordered? 

What  is  the  ratio  of  history  books  to  fiction  books  ordered? 

What  is  the  ratio  of  fiction  books  to  total  books  ordered? 


42 

42  ■  54  or  54 


(c) 

(d) 


32  ■■  54  or 


32. 

54- 


54  -154  or  -Si 


1  54-  1 

The  ratio  of  books  borrowed  on  Monday  to  total  books  borrowed  for  the  week  is  . 

lu 

The  ratio  of  books  borrowed  on  Saturday  to  total  books  borrowed  for  the  week  is  .? 
Are  the  two  ratios  equivalent?  /\JC 

3.  Ask  the  librarian  in  your  school  to  help  you  fill  this  chart. 

Number  of  Books  Borrowed  by  Different  Classes 


Draw  a  graph  of  the  total  books  borrowed  by  the  different  classes. 


256  Problem  solving 


1.  Have  the  students: 

(a)  make  up  two  more  word  problems 
related  to  the  library  or  on 
librarians. 

(b)  write  a  complete  solution  for  each 
problem. 

(c)  check  the  wording  and  solutions 
with  the  teacher. 

(d)  write  the  two  problems  on  a  page. 
Illustrate  the  problems. 

(e)  bind  groups  of  four  to  six  problems 
in  a  mini-book.  Design  a  cover  for 
the  book. 

2.  Place  the  mini-books  in  a 
library  problem-solving  centre  in  the 
class.  Allow  students  to  solve  three  to 
six  problems  of  their  choice  from  the 
centre. 
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The  School  Fair 


At  the  “Ring  Toss"  booth  Nina  put  8  out 
of  25  rings  on  the  target  and  Jose  put  7  out 
of  20  rings  on  the  target. 

Who  had  the  better  “Ring  Toss"  percentage? 


Nina 

8 

25 


_  fi  X0 
25  X  (g 

=  32 

100 

=  32%  - 


‘Ring  Toss"  Ratio 


"Ring  Toss"  Percentage 


=  7  *[3 

20X(5] 

_  35 
100 

=  35% 


Jose  had  the  better  tossing  percentage. 


Exercises 


Express  each  as  a  percent. 

•  1  _  l  x  50  _  *50.  £°0 

2  2  X  SO  100  ■  'c 


4  80 70 

5 


25 

45 

50 


8  7o 


13-  10  % 


4. 

9. 

14. 


3 

10 


26 

a 


• 

3 

4 

_  3  x  b25_ 

j  x  *zr 

■  7L 

100 

75 

■  ° 

'0 

30  % 

5. 

;  2.b°io 

6. 

13 

20 

1 

b5°Jo 

7. 

7 

20 

357. 

<e&1o 

10. 

?j  847. 

11. 

2  7o 

12. 

8 

lb  7 o 

25 

50 

50 

10% 

15. 

5  ( oOJo 

16. 

9 

20 

45% 

17. 

3 

100 

5% 

18.  At  the  "Dart.  Throwing"  booth  Greg- hit  7  stars  with  25  darts  and  Brenda  hit  3  stars  with 
10  darts  28%  30% 

Who  had  the  better  dart  throwing  percentage?  Brenda 
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OBJECTIVE 

To  express  fractions  as  percents 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

percentage 

SUGGESTIONS 

Initial  Activity  Review  some  multipli¬ 
cation  facts  related  to  products  of  100. 
Examples 

2  X  ■  =  100  50  X  ■  =  100 

4  X  ■  =  100  25  X  ■  =  100 

10  X  ■  =  100  20  X  ■  =  100 

Review  equivalent  fractions  using 
examples  where  the  new  denominator  is 
100. 

7_  _  7x  10  _  _70_ 

10  10  X  10  _  100 

Express  as  a  percent.  ~  =  70%. 

USING  THE  BOOK 

Explain  how  ^  =  32%  and  how 

~  =  -~r  —  35%  as  a  review  of  the  skills 

20  1UU 

learned  on  page  254. 

Assign  the  exercises.  Check 
Exercises  1,  2,  and  3  when  these  exercises 
are  done. 


ACTIVITIES 

1.  Have  the  students: 

(a)  write  two  School  Fair  ratio  problems. 

(b)  write  the  solutions. 

(c)  check  the  solutions  with  the  teacher. 

(d)  file  the  problems  in  a  folder  so  other 
classmates  can  try  to  solve  the 
problems. 

2.  Make  a  class  set  of  percent 
equivalent,  jigsaw  cards.  Each  card  is 
20  cm  X  10  cm.  (See  page  253,  Activity 

2. ) 

Examples 


JL  f—U-o  °f 
5  L-/0 


Use  these  fractions  and  their  equivalent 
percents. 

2’2’4’4’4,4’5  5  ’  10  10  ’ 

J _ *.20  2 _ *.25  _1 _ ^  50 

20  20’  25  25’  50  50’ 

Assign  each  student  three  or  four 
fractions  with  differing  jigsaw  drill 
cards.  Place  the  cards  in  groups  of  ten 
for  individual  practice. 

3.  Play  “Bingo”  as  described  in 
the  Activity  Reservoir.  Write  25  percent 
amounts  on  the  chalkboard  from  which 
the  players  may  choose  to  fill  in  their 
Bingo  blanks  randomly.  Have  the 
“caller”  identify  corresponding  fraction 
amounts.  (25  pairs  of  matching  cards 
from  Activity  2  would  be  a  good  source.) 
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OBJECTIVE 

To  express  percents  as  decimals  and 
ratios  as  percents 

PACING 

Level  A  1-14 
Level  B  1-15 
Level  C  1-16 

RELATED  AIDS 

HMS  — DM63. 

SUGGESTIONS 

Initial  Activity  Review  that  percent 
means  “compared  to  100”. 

Thus  75%  means 

773T  as  a  decimal  is 


USING  THE  BOOK 

Note  that  there  are  two  types  of 
exercises  on  this  page  (i.e.,  expressing 
percents  as  decimals  and  expressing 
ratios  as  percents). 

Read  through  the  information  at 
the  top  of  the  pupil  page  and  consolid¬ 
ate  the  ideas  presented;  namely,  (a)  per¬ 
cent  amounts  can  be  written  as 
fractions,  (b)  fractions  (or  ratios)  can  be 
written  as  decimals,  (c)  the  amounts 
expressed  haven’t  changed  just  the 
manner  in  which  they  are  expressed. 

Point  out  that,  of  the  three  percent 
examples  expressed  in  the  place-value 
chart  as  decimals,  two  of  them  are  the 
same  (i.e.,  0.20  =  0.2). 

Complete  Exercises  1  and  2  orally. 
Also,  review  a  problem  like  Exercise  11. 
Example 

Jennifer  saves  25  cents  out  of  every 
dollar  she  earns.  What  percent  does  she 
save? 

Savings  _  25 

Total  —  T00~ 

W  -  25% 

Jennifer  saves  25%  of  her  earnings. 
Assign  the  exercises. 

ACTIVITIES 

1.  Using  a  section  of  the  newspaper, 
students  scan  each  page  for  advertise¬ 
ments  or  articles  which  involve  percent 
signs.  Clip  the  information  and  paste  it 
in  a  workbook.  Use  the  information  to: 


Percents  as  Decimals 


Percent  is  a  comparison  to  100 

Fractions  with  a  denominator  of  100  can  be  written  as  decimals. 


75%  = 


75 

Too 

0.75 


20%  = 


20 


0. 

7 

5 

0 

2 

0 

0- 

2 

20%  = 


100 

=  0.20  or  0.2 

20 


100 

2 

10 

0.2 


Exercises 


Express  as  decimals. 

*  25%  =  A.  0^ 

0.5 

- 

16% 

•Ik> 

=  ■  =  ■ 

too 

0.  lb 

3.  45%  °-45  4. 

50% 

5. 

80% 

0.8 

6.  10% 

0.1 

7.  67%  °'fo7  8. 

Solve. 

35% 

0.35 

9. 

72% 

0.12. 

10.  99%. 

0.88 

11.  Out  of  every  dollar  Julie 

12. 

In  a  swimming  class  of 

100 

15% 


earns  she  saves  1 5<j;. 

What  percent  does  she  save? 

13.  Mr.  Johnson  earns  $1000  14. 

per  month  and  pays  $320 
for  rent. 

(a)  What  percent  of  his  salary 
does  he  pay  in  rent7  ^2  % 

(b)  What  percent  is  used  for  other 
expenses?  ^8  % 

15.  A  basketball  player  tried  to  score  20  times  16. 
in  a  game. 

Nine  shots  were  successful. 

(a)  What  percent  of  the  shots  scored?  ° 

(b)  What  percent  of  the  shots  did  not  scor§?5^  ★ 


12% 

oS8% 


people.  42  are  girls. 

What  percent  are  girls? 42.% 

Mr.  and  Mrs.  Johnson  save 
$12  for  every  $100  earned. 

(a)  What  percent  do  they  save7 

(b)  What  percent  do  they  spend? 


An  archer  scored  1  7  bull's-eyes 
and  81  outer  rings  in  100  shots. 

(a)  What  percent  hit  the  bull's-eye? 

(b)  What  percent  hit  the  outer  ring7 

(c)  What  percent  missed  the  target? 


17  % 
81  % 


2% 


258 


Percents,  lections  and  r.lec*ro#s 


(a)  write  an  equivalent  fraction  or  ratio. 

(b)  write  an  equivalent  decimal. 

(c)  write  a  problem  and  solve  it. 

2.  Choose  a  percentage  between 
1%  and  100%  and  write  the  next  15 
whole  number  percents.  Then  express 
each  percentage  as  a  decimal. 

Example 

John  chose  25%. 

He  would  write  25%,  26%,  27%,  up  to 
40%  and  write  decimals  for  each. 

25%  =ik=  °-25 

3.  See  “Spider  and  the  Fly”  as 
described  in  the  Activity  Reservoir.  Use 
skills  cards  such  as: 


0.25  =  ■% 

T  =  U% 

3:50  -  ■ 
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Susan’s  Paper  Route 


Susan  has  a  paper  route. 

She  collects  $42  from  her  customers  each  week. 
She  keeps  20%  of  this  amount. 

How  much  does  she  earn  per  week? 


Change  20%  to  a 
decimal. 

20° 


Step  1 

decin 

=  i  =  0.20  =[02] 

She  earns  $8.40  per  week. 


Step  2 


Exercises 

Calculate 


• 

1 0%  of  $32 

$  3.20 

• 

50%  of  $25 

$  12.50 

3. 

20%  of  S1 1 

$  2.20 

4. 

60%  of  $45 

$27 

5. 

70%  of  $5 

$  3.50 

6. 

90%  of  $35 

$31.50 

7. 

80%  of  $95 

$  lb 

8. 

30%  of  $60 

$  18 

9. 

10%  of  $4 

$0.40 

10. 

30%  of  $83 

$  24.90 

ii. 


John s  Expenses 


John  receives  an  allowance  of  $6.00  per  week. 

How  much  does  he  spend  on: 

(a)  school  supplies?  $|.80 

(b)  food?  $1.20 

(c)  hobbies? $2.10 

<d)  How  much  does  he  save  each  week?  $0.90 

(e)  Add  all  his  spendings  and  savings.  What  is  the  sum?  $6.00 


12. 


500  students  attend  Glenview  Public  School. 

10%  sing  in  the  school  choir.  50 
40%  play  intramural  sports.  2.00 
30%  are  members  of  the  library  club.  ISO 
20%  are  members  of  the  "Animal  Kindness  Club”.  l°° 
How  many  students  participate  in  each  of  these  school  activities? 
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ACTIVITIES 

1.  Have  available  newspaper  or  sale 
catalogue  advertisements  as  a  source  of 
new  prices.  Show  students  this  chart. 


10%  off 

Sale  price  is 

90%  of  regular  price. 

20%  off 

Sales  price  is 

80%  of  regular  price. 

Have  students  calculate  sale  prices  for 
10  items  they  would  like  to  purchase. 

2.  Play  “$core”.  Prepare  a  spinner 
as  shown  (use  a  plastic  or  wooden  stir- 
stick,  or  large  paperclip  as  an  arrow) 


and  a  series  of  cards  which  each  show 
dollar  amounts  (in  5-dollar  intervals) 
from  $0  to  $50.  Shuffle  the  deck. 

Players  take  turns  twirling  the  spinner, 
selecting  a  card,  and  calculating  their 
$core.  The  player  with  the  highest 
$core  after  a  predetermined  number  of 
turns  wins. 

3.  Some  students  might  enjoy 
performing  this  survey. 

(a)  Choose  20  people  from  the  class. 

(b)  Ask  each  the  same  five  questions  (i.e., 
“Did  you  have  breakfast  this 
morning?’’  “Do  you  live  in  a  house  or 
an  apartment?”  “Do  you  have 
brothers  and/or  sisters?”,  etc.). 

(c)  Record  the  frequency  of  responses. 

(d)  Calculate  the  percentages  of  the  class 
that  answered  in  various  ways  (e.g., 
“80%  of  our  class  had  breakfast  this 
morning.”  etc.). 

(e)  Display  or  present  the  results  to  the 
rest  of  the  class. 

EXTRA  PRACTICE 

1.  Find  all  multiples  of  10%  of  $400. 

2.  Find  all  multiples  of  10%  of  $750. 


OBJECTIVE 

To  find  a  percent  of  an  amount 

PACING 

Level  A  1-8 
Level  B  1-10,12 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  —  54. 


BACKGROUND 

Most  of  the  questions  involve  a  percent 
which  is  a  multiple  of  10.  This  is  done 
so  that  all  calculations  are  simple. 


SUGGESTIONS 


Initial  Activity  Using  20  or  30 
students  from  the  class,  show  multiples 
of  10%  of  this  group. 

Examples 

10%  of  20  =  2  10%  of  30  =  3 

20%  of  20  =  4  20%  of  30  =  6 

30%  of  20  =  6  30%  of  30  =  9 


100%  of  20  =  20  100%  of  30  =  30 

As  the  teacher  shows  each  10%,  the 
number  of  students  at  the  front  of  the 
room  increases. 

Note  that  50%  of  20  =  10  is  the 
same  as  half  the  group. 


USING  THE  BOOK 

Discuss  the  two  steps  in  calculating  a 
percent  of  a  given  amount  as  shown  in 
the  display.  Stress  that  an  amount  like 
8.4  dollars  =  $8.40. 

You  may  want  the  students  to  list 
these  decimal  equivalents  for  reference. 
10%  =  0.1 
20%  =  0.2 
30%  =  0.3 

I 

90%  =0.9 

Assign  the  exercises.  For  Exercise 
11,  clarify  where  students  must  find 
their  information  (i.e.,  on  the  circle 
graph). 
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OBJECTIVE 

To  solve  problems  involving  percent 

PACING 

Level  A  1-6 
Level  B  1-6,  8 
Level C  1-9 

VOCABULARY 

semidetached  and  detached  homes,  air 
conditioning,  broadloom,  carpeted, 
down  payment,  real  estate  company 

RELATED  AIDS 

HMS  — DM64. 

BACKGROUND 

These  problems  involve  finding  percent¬ 
ages  and  also  finding  a  percent  of  a 
given  amount. 

SUGGESTIONS 

Initial  Activity  Discuss  the  many 
responsibilities  that  a  building 
contractor  has.  (See  the  Career 
Awareness  notes  on  page  228  of  the 
teaching  notes.) 

USING  THE  BOOK 

Have  the  students  read  the  problems  on 
pages  260  and  261.  Allow  them  to  ask 
questions  about  the  sense  of  the 
problems. 

Examples 

What  is  a  down  payment? 

Why  are  semidetached  homes  less 
expensive? 


The  Building  Contractor 


'400T'  ""  '  '  •*£%**>: 

’  "&■  '  ■  v.7*  M 


BBS 

L_|JU 

DO 

5 

Mr.  Moralis  owns  a  home  construction  business  and  he  is 
building  homes  in  the  Glenridge  Heights  subdivision. 


Exercises 


The  subdivision  has  50  homes,  30  of  which  are  semidetached  and  the  rest  are 
detached. 

(a)  What  percent  of  the  homes  are  semidetached?  ^0% 

(b)  How  many  homes  are  detached  homes?  g0 

(c)  What  percent  of  the  homes  are  detached  homes?  4 Oo/o 


2.  Of  the  50  homes,  40%  of  the  homes  have  4  bedrooms,  50%  have  3  bedrooms,  and 
10%  have  2  bedrooms. 

(a)  How  many  homes  have  4  bedrooms?  2Q 


(b)  How  many  homes  have  3  bedrooms? 

(c)  How  many  homes  have  2  bedrooms? 


2S 


3.  Of  the  20  detached  homes,  30%  are  being  built  with  central  air  conditioning. 

(a)  How  many  homes  have  central  air  conditioning?  ^ 

(b)  How  many  homes  do  not  have  central  air  conditioning?  14. 


4.  27  of  the  50  homes  have  3  bathrooms  and  the  rest  have  2  bathrooms. 

(a)  What  percent  of  the  homes  have  3  bathrooms?  54  70 

(b)  What  percent  of  the  homes  have  2  bathrooms?  4^  % 

260  Percent  problems 


260 


I 


5.  When  all  50  homes  were  sold.  90%  of  the  buyers  selected  wall-to-wall  broadloom.  The 
rest  chose  hardwood  floors. 

(a)  How  many  homes  were  carpeted?  45 

(b)  How  many  homes  had  hardwood  floors?  £ 

6.  After  3  months  ?  of  the  50  homes  were  sold. 

D 

(a)  What  percent  of  the  homes  were  sold?  807<> 

(b)  How  many  homes  were  sold?  4 0 

(c)  How  many  were  still  for  sale?  /o 

-k  7.  The  minimum  down  payment  that  the  purchaser  could  make  is  10%  of  the  total  price. 

(a)  What  is  the  minimum  down  payment  allowed  on  a  semidetached  home  which  sells 
for  $60  000?  $bOOO 

(b)  What  is  the  minimum  down  payment  allowed  on  a  single  home  which  sells  for 

$85  000?  $  8500 

4c  8.  The  real  estate  company  received  $4000  for  selling  a  house  valued  at  $80  000. 

What  percent  of  the  selling  price  did  they  receive?  5% 

This  circle  graph  shows  the  approximate  costs  which 
\  determine  the  selling  price  of  a  new  home. 

House  \  Calculate  the  cost  of  each  for  the  contractor  for  the 
40%  |  following  sales. 

W  /  (a)  A  large  4  bedroom  detached  home  selling  for  $90  000. 

\  /  (b)  A  semidetached  home  selling  for  $65  000 

10%\/ 

Services 

X.  (water,  sewers, 
hydro,  gas,  etc ) 
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Legal 
Expenses 
Selling  Costs, 
and  Profit 


ANSWERS'- 

9-  ( <0  House:  OOO;  Services:  $9000;  Legal  Costs^e^c.  $  /8  000  ;  Land-.  $27  000 

(  b)  House-  $2 6000;  Services.-  $6500;  Legal  Costs,  elc...  $ISooO;  Land  :$  19  OOO 


ACTIVITIES 

1.  Make  a  copy  on  the  chalkboard  or 
bulletin  board  of  a  simplified  floor  plan 
for  a  house  as  shown.  Note  that  the 
total  floor  area  is  100  m 2  to  help 
simplify  the  calculation  of  percent 
amounts,  and  that  doors  and  windows, 
which  may  cause  confusion,  are  not 
shown. 


Have  the  students  find  the  answers  for 
problems  such  as  these. 

(a)  What  is  the  floor  area  in  square 
metres  for  each  room? 

(b)  What  percentage  of  the  total  floor 
area  does  each  room  represent? 

(c)  What  is  the  total  percentage  for  the 
five  rooms  shown? 

(d)  How  much  floor  area  (in  square 
metres)  is  used  for  the  halls  and 
stairs? 

(e)  What  percentage  of  the  total  floor 
area  is  used  for  halls  and  stairs? 

2.  Some  students  might  enjoy 
interviewing  a  building  contractor  or 
person  who  sells  new  homes.  Have  them 
use  a  tape  recorder  during  the 
interview.  Make  sure  they  plan  their 
questions  in  advance  and  share  the 
interview  with  the  class. 

3.  See  Activity  3,  page  259.  If  they 
have  not  already  done  so,  some  students 
might  enjoy  doing  this,  or  expanding 
the  “test  group’’  from  20  classmates  to 
50  or  100  schoolmates.  The  results 
could  be  collected,  calculated,  and 
displayed  (as  facts  and  figures  or  as 
graphs)  in  a  bulletin-board  display 
somewhere  in  the  school. 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 


Chapter  Test 

What  fraction  is  shaded?  3.  Solve. 

'  ES  t 

Which  pairs  of  fractions  are  equivalent  fractions?  #5 


RELATED  AIDS 

HMS  — DM65. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
228). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1-3 

A 

229-231 

11-16 

B 

233,  234, 246-250 

4-10,  28-31 

C 

236,  238-240 

17-19 

D 

235-237 

20-25 

E 

254 

26,  27 
32-35 

E 

258,  259 

36,  37 

G 

252,256,258-261 

Make  these  equivalent  fractions. 

7  '  =  «5  o  .2 

7-  3  153  8'  5 

Add  or  subtract  as  indicated 

11  1  +  7  I-  ±  ' 

1  '•  10  ^  10  10  or  5 


20 


5 

9-  8 


,25 


10. 


16 


20 


12  1  +  .?  13 

4  5  20 


13. 


3  Z  _L 
8  or  4 


14. 


3 

To 


i.  _L 

10  or  5 

17.  0.7  +  0.2  +  0.9 


1S-  3To+  2  To  5^ or  5g- 
18.  7.937  +  2.715  /0.fa52 


1.8 


16. 


5  -  3  4  o  — 

4  3  c-  ,2 

19.  18  72  -  5.16 


13.56 


Express  each  as  a  percent. 


20.  39  oqoj 

100  01  /o 

21. 

|  80  7o 

22. 

g  44  % 

23-  5°  60% 

Write  as  decimals. 

24.  87 

100  0.87 

25. 

25  0.44 

26. 

32%  0  3a 

27.  80%  0.g 

Write  as  a  fraction. 

28  .  0  8  8  4 

29. 

019  16 

30. 

1.3  ,3 

31.  0.411  411 

10  or  S 

Find 

IOO 

1 10 

IOO€> 

32.  20%  of  60 

33. 

80%  of  1 50  / 20 

34. 

30%  of  $25^75q35.  40%  of  $30 

36.  John  achieved 

!•?  on  a 

math  test. 

What  percentage  mark  would  he  receive?  go \ 

37.  Joan  bought  new  skates  for  80%  of  the  regular  price.  The  regular  price  was  $24. 
What  price  did  she  pay?  ^  |cj  go 
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Cumulative  Review 


Perform  the  indicated  operations 
i. 


5b 


6. 


17 

327 

2.  12.071 

3. 

$63.09 

4. 

49.6 

5.  42 

)  2352 

5 

283 

-  5.836 

X  5 

X  0  4 

+ 

309 

6.24 

$315.45 

14.84 

•22 

4/4 

1800 

3500 

’  + 

0  1 

ro  7 

f  «• 

5 

8 

9. 

jp_ 

10 

10.  20  X 

90 

11.  35  X  100 

1 

10  or 

4 

5 

*f  J- 
. .  20 

+  1 
3 

21  + 
24 

4io  or 

3 

12.  750  - 

-  100 

13.  State  whether  each  angle  is  acute,  right,  or  obtuse, 
(a)  /  (b) 

Obtuse  oifK^e.  /  c  Ri^Vit 


4  8 

14.  Calculate  the  area.  53  m2 


(c) 


7.5 

x 


Acute 
y  ao^le_ 


15.  Calculate  the  volume.  588  cm3 


5  m 


6  cm 


10.6  m 

16.  Solve 

(a)  37  -  15  =  N  22 


7  cm 


oii' 


(b)  50  -  N  =  1 0 


17.  Find  the  greatest  common  factor  for  each  pair  of  numbers 
(a)  8  and  14  3  (b)  16  and  20  4 - 


4^? 

(c)  N  +  12  =  58 


(c)  6  and  24 


18.  Solve. 

(a)  What  is  the  radius  of  a  circle  whose  diameter  is  10  cm?  5  cm 

(b)  A  square  has  sides  15  cm  long.  What  is  the  perimeter  in  centimetres  of  this  square? 

feO  cm 

Express  each  as  a  fraction  out  of  1 00  and  then  as  a  percent. 


19.  1  foo  =  feo7o 

5  IOO 

Find. 


20  8  80  -  80  %  21  1155=557 

10  IOO  20  loo 


22.  ?l  J±  =  747. 

50  IOO 


23.  40%  of  80  32  24.  10%  of  30  3  25.  80%  of  $50$4o  26.  20%  of  $120  $  24 
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OBJECTIVE 

To  review  and  test  selected  concepts  and 
skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review  purposes. 
Students  should  check  their  work, 
correct  any  errors,  and  review  the  pages 
that  contain  any  problems  of  the  type 
they  missed.  Some  students  can  do  this 
on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or, 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page  Number 

1,2 

21 

3 

79 

4 

94 

5 

139 

6 

233 

7,8 

246-249 

9 

250 

10 

84 

11 

71 

12 

107 

13 

48 

14 

155 

15 

160 

16 

165 

17 

217 

18(a) 

42 

18(b) 

116 

19-22 

254 

23-26 

258,  259 
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CHAPTER  9  OVERVIEW 


This  chapter  begins  with  an  extensive  review  of  the 
four  operations  with  whole  numbers.  Estimation  skills 
are  emphasized  in  computational  exercises  and  then 
applied  to  problem  solving.  Procedures  for  short 
division  are  introduced  using  1 -digit  divisors.  Division 
of  decimals  by  1-and  2-digit  divisors  is  also  introduced. 
Number  expressions  requiring  the  use  of  order  of 
operations  are  introduced  and  extended  through  both 
decoding  and  encoding  exercises.  Procedures  for 
calculating  averages  are  introduced  through  a  sports 
theme.  The  chapter  concludes  with  interpretation  of 
circle  graphs,  investigation  of  pictographs  and  bar 
graphs,  and  construction  of  line  graphs. 

OBJECTIVES 

A  To  estimate  sums,  differences,  and  products  before 
calculation 

B  To  use  short  division  to  find  2-  and  3-digit  quotients 
C  To  divide  a  decimal  by  a  1 -digit  whole  number 
D  To  divide  a  decimal  by  a  2-digit  whole  number 
E  To  solve  number  expressions  using  the  order  of 
operations 

F  To  find  the  average  of  a  set  of  numbers 
G  To  construct  a  graph  given  the  data  in  chart  form 
H  To  solve  word  problems 

BACKGROUND 

Many  of  the  topics  dealt  with  in  this  chapter  are 
continuations  of  subjects  previously  introduced  in  this 
book.  Average,  which  was  briefly  referred  to  on  page 
125,  is  here  expressed  as  the  sum  of  a  group  of 
numbers  divided  by  the  number  of  addends  in  that 
group.  The  children  are  asked  to  calculate  the  average 
for  sets  of  numbers  which  contain  from  three  to  seven 
members. 

The  graphing  lessons  continue  what  was  presented 


in  Chapter  6  and  introduce  circle  graphs  as  a  method 
of  displaying  information.  Whereas  on  pages  176  to 
181,  and  186  children  interpret  and  construct  various 
graphs,  here  they  are  asked  to  discriminate  between 
the  various  types,  choosing  one  which  best  illustrates 
their  data.  Also,  a  3-step  technique  for  gathering  and 
illustrating  information  is  offered:  (i)  choose  a  subject 
(ii)  collect  and  organize  data  (tally  charts)  (iii)  construct 
an  appropriate  graph. 

MATERIALS 

base-ten  blocks  (or  cardboard  representations  — 

1  cm  X  1  cm;  1  cm  X  10  cm;  10  cm  X  10  cm) 
graph  paper 

CAREER  AWARENESS 

Fishermen  [269] 

Fishing  is  not  only  a  traditional  way  of  life,  but  in 
some  cases,  it  is  the  only  source  of  income  for  towns 
and  villages  in  the  Maritime  regions  of  Canada. 

Fishing  skills  are  passed  down  from  one  generation  to 
the  next.  Some  fishermen  remember  stories  of  their 
ancestors  and  great  sailing  ships.  Gasoline  and  diesel 
engines  have  replaced  the  sail  as  a  means  of  propulsion. 

Electronic  navigation  gear  and  more  sophisticated 
weather  forecasting  have  helped  to  lessen  the  dangers 
of  fishing,  but  small  and  large  boats  are  still  subject  to 
the  whims  of  weather  and  must  often  face  violent 
storms  at  sea. 

Technical  developments  such  as  radios  and  other 
communications  equipment  have  helped  to  increase  the 
productivity  of  the  fishing  fleets.  Smaller  boats 
sometimes  unload  their  catch  on  a  mother  ship.  The 
fish  are  fast  frozen  on  board  and,  when  the  holds  are 
full,  they  are  brought  to  port  for  immediate  storage  or 
distribution. 


Space  Probes 


Be  a  Probe  Pilot! 

Where  are  you  on  the  Probe  Profiles? 


MARS  PROBE 

1.  24 

2.  0.72 

3.  408 

+  35 

+  0.26 

+  361 

~~04  8 

769 

6.  37 

7.  0.49 

8.  825 

+  56 

+  1.73 

+  409 

"  43 

2722 

1234 

4. 


9. 


11 


237.6 
+  687.9 
— 425.5 


12. 


82  056 
+  39  286 
TZT‘3+2 


13. 


$525.89 
+  768.54 
Tim.43 


14. 


On  a  graph  like  this,  graph  your  Mars  Probe  Profile. 


52.30 
+  37.06 

891+ 

7.04 
+  3.98 
II. 02. 

207  468 
+  384  908 

W376 


7024 
+  1603 


10. 


h - r- 


-i - i- 


H - 1 - 1 - 1 - I- 


-H - I- 


JUPITER  PROBE 
1.  75 

-30 
“45 

6.  60 
-28 
“3E 


2. 


11. 


$73.24 
-  36.86 
T3OT 


12. 


468 

-237 

“ITT 

3.05 

-1.29 

T7fo 

81  052 
-47  269 
~3TJE3 


9  10  11  12  13  14  15 


3. 


8627 

4392 
+  4718 

9i/o 

15.  9263.77 

+  8371.55 
77635732 

Probe  Score 

2? 


13. 


0.93 

4.  67.95 

5. 

9758 

-0.51 

-53.04 

-6023 

0.4  2 

14.91 

37  35 

800 

9.  9.04 

10. 

7003 

-539 

-2.67 

-5286 

2TT 

w 

1777 

63.47 

14.  351  641 

15. 

435  170 

-54.87 

-172  583 

-  76  281 

8.6S 


On  a  graph  like  this,  graph  your  Jupiter  Probe  Profile. 


1 79  058 


358  889 

Probe  Score 


-I — i - 1 - 1 - 1- 


H - 1- 


-I - 1 - 1 - 1 - h 


9  10  11  12  13  14  15 


1 


15 
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require  remediation. 

The  Galactic  Star  Rating  chart  can 
be  used  to  record  overall  achievement 
with  the  four  probes. 

The  skills  represented  by  each  set 
of  exercises  are  listed. 


Mars  Probe  —  Addition 


Exercise 

Topic 

Page 

1-5 

2-  to  4-digit  addends, 
no  regrouping 

6,7 

6-10 

2-  to  4-digit  addends, 
with  regrouping 

6,7 

11-15 

4-  to  6-digit  addends, 

with  regrouping 

7,  21 

Jupiter  Probe  —  Subtraction 


Exercise 

Topic 

Page 

1-5 

2-  to  4-digit, 
no  regrouping 

11,  12 

6-10 

2-  to  4-digit,  with 
regrouping  (zero  in 
the  minuend) 

11,  12 

11-15 

4-  to  6-digit,  with 
regrouping 

21 

ACTIVITIES 

1.  There  are  several  good  activities 
described  in  the  Activity  Reservoir 
which  test  computation  skills.  If  you 
have  not  already  done  so,  see:  “Quad- 
Row”,  “Batter  Up”,  “Hopscotch”, 
“Input-Output”,  “Slalom”,  and 
“Spider  and  the  Fly”. 

2.  As  an  alternative  method  of 
doing  skill  maintenance  exercises,  see 
the  “Fact-Folder”  idea  described  in  the 
Activities  teaching  notes  on  page  152. 

(continued  on  page  266) 


OBJECTIVE 

To  review  computational  skills  learned 
so  far 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

The  Space  Probes  presented  on  pages 
265  to  267  can  be  assigned  in  a  variety 
of  ways. 

(a)  Assign  all  four  probes  in  sequence 
over  a  period  of  days  as  a  compre¬ 
hensive  review. 

(b)  Assign  each  probe  separately  in 
order  to  review  skills  in  one 
operation  (e.g.,  Mars  Probe  — 
addition). 

(c)  Assign  a  row  of  five  exercises  on  a 
regular  basis  to  all  students,  or 
select  a  set  which  deals  with  a 
particular  skill  (or  narrowly  defined 
set  of  skills).  See  the  charts  in  the 
Using  the  Book  sections  to  assist 
with  the  identification  of  skills. 

(d)  Assign  a  row  of  exercises  from  a 
probe  as  extra  practice  for  certain 
subsequent  pages  in  this  chapter 
(e.g.,  addition  —  page  268). 

The  method  of  assignment  will  depend 
largely  on  the  particular  use  you  intend 
to  make  of  the  exercises.  Students’ 
results  can  be  used  in  a  variety  of  ways. 

(a)  Evaluate  the  mastery  level  of  each 
row.  A  score  of  4  out  of  5  (80%),  or 
better,  usually  indicates  mastery  of  a 
particular  skill.  A  score  of  3  out  of  5 
(60%),  or  less,  may  indicate  a  need 
for  remediation. 

(b)  Evaluate  the  achievement  level  for  a 
particular  operation  (e.g.,  subtrac¬ 
tion —  Jupiter  Probe).  A  score  of  11 
(73%)  or  12  (80%)  out  of  15  might 
be  considered  an  acceptable  level  of 
achievement.  This  will  vary,  of 
course,  depending  on  the  particular 
standards  that  you  have  set  for  your 
class  and  the  general  achievement 
level  of  your  students. 

USING  THE  BOOK 

Students  should  check  and  correct  their 
work  for  each  assignment  before  going 
on  to  another.  Have  students  graph 
their  results  by  drawing  and  shading 
in  the  Probe  Profile.  Shade  in  those 
numbers  which  correspond  to  each 
correctly  answered  question.  Unshaded 
portions  indicate  errors.  The  completed 
graphs  provide  you  and  each  student 
with  a  permanent  record  and  facilitate 
identification  of  those  students  who 
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OBJECTIVE 

To  review  computational  skills  learned 
so  far 


PACING 


Level  A 

All 

1 .  36X10 

2.  100  X  27 

3.  100  X  10 

4.  400  X  50 

5.  300  X  600 

Level  B 

All 

3fc0 

2700 

1000 

ZOOOO 

I80000 

Level  C 

All 

6.  40 

7.  56 

8.  S4.07 

9.  720 

10.  358 

BACKGROUND 

See  Background  on  page  265. 


SATURN  PROBE 


X  7 


280 


X  8 

448 


X  9 
$36 ~63 


X  6 


435o 


X  5 

1780 


USING  THE  BOOK 

Students  should  check  and  correct  their 
work  for  each  assignment  before  going 
on  to  another.  Have  students  graph 
their  results  by  drawing  and  shading 
in  the  Probe  Profile.  Shade  in  those 
numbers  which  correspond  to  each 
correctly  answered  question.  Unshaded 
portions  indicate  errors.  The  completed 
graphs  provide  you  and  each  student 
with  a  permanent  record  and  facilitate 
identification  of  those  students  who 
require  remediation. 

The  Galactic  Star  Rating  chart  can 
be  used  to  record  overall  achievement 
with  the  four  probes. 

The  skills  represented  are  listed. 

Saturn  Probe  —  Multiplication 


Exercise 

Multiplier 

Multiplicand 

Page 

1-5 

multiples 
of  10 

multiples 
of  10 

71,84 

6-10 

1 -digit 

2-,  3-digit 

73,74 

11-15 

1 -digit 

4-,  5-digit 

75 

16-20 

2-digit 

2-digit 

85 

21-25 

2-digit 

3-digit 

86 

26-30 

decimal 

(tenths) 

2-,  3-,  4-digit 

93-95 

11.  3460 

12.  $29.95 

13.  73  024 

14.  61  450 

15.  83  177 

X  7 

X  6 

X  5 

X  7 

X  8 

24  220 

$  /  7  9  .70 

365  1  20 

430  150 

665  41 6 

16.  47 

17.  60 

18.  84 

19.  73 

20.  68 

X20 

X37 

X65 

X44 

X56 

940 

2220 

5460 

3212 

3808 

21.  136 

22.  620 

23.  407 

24.  524 

25.  736 

o 

^t 

X 

X  39 

X  34 

X  65 

X  72 

5440 

24/80 

13  83  8 

34  ofco 

52  992 

26.  76 

27.  245 

28.  2074 

29.  18.6 

30.  4.38 

X0.8 

XO  3 

X  0.6 

X  0.9 

X  0.7 

60.8 

13.5 

12.4-4  A 

16.14 

3.066 

On  a  graph  like  this,  graph  your  Saturn  Probe  Profile. 

4  6  8  10  12  14 

1  1  i  i.  ......... 1  1 

US  18  20  22  24  26  28 

i  t  i  i  <  >  i 

3? 

Probe  Score 

1  1  1  1  1  I 

1  1  !  !  1  1  1 

EmmM 

/  30 

266  Practice :  multiplication 


ACTIVITIES 

See  the  Activities  on  page  265. 


(continued  from  page  265) 

3.  Use  spinners,  dice,  and/or 
number  cards  to  have  students  generate 
exercises  of  their  own.  Have  the  various 
digits  placed  into  “blanks”,  if 
necessary,  to  keep  the  scope  of  the 
exercises  familiar  and  reasonable. 


X\3, 

/  5\X 

0  \ 

b 

H- 

6 

V/  / 

N*/  7 

\  7  T  - 

5 

S'  - 

X 

o. 

\  i  / 
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OBJECTIVE 

To  review  computational  skills  learned 
so  far 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

BACKGROUND 

See  Background  on  page  265. 

USING  THE  BOOK 

Students  should  check  and  correct  their 
work  for  each  assignment  before  going 
on  to  another.  Have  students  graph 
their  results  by  drawing  and  shading  in 
the  Probe  Profile.  Shade  in  those 
numbers  which  correspond  to  each 
correctly  answered  question.  Unshaded 
portions  indicate  errors.  The  completed 
graphs  provide  you  and  each  student 
with  a  permanent  record  and  facilitate 
identification  of  those  students  who 
require  remediation. 

The  Galactic  Star  Rating  chart  can 
be  used  to  record  overall  achievement 
with  the  four  probes. 

The  skills  represented  are  listed. 

Neptune  Probe  —  Division  (some 
questions  have  remainders) 


Exercise 

Divisor 

Quotient 

Page 

1-5 

1 -digit 

2-digit 

104,  105 

6-10 

1 -digit 

3-digit 

106 

11-15 

2 -digit 

1 -digit 

136, 137 

16-20 

2-digit 

2-digit 

139,  141 

21-25 

2-digit 

2-digit 
(adjustment 
of  estimate) 

141, 143 

26-30 

1 -digit 

3-digit 
(with  zero) 

106,  143 

ACTIVITIES 

See  the  Activities  on  pages  265  and  266. 
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OBJECTIVE 

To  estimate  sums  and  differences  before 
calculation 

PACING 

Level  A  1-8,11-18 
Level  B  3-10,13-20 
Level  C  1-5,11-15,21-25 

SUGGESTIONS 

Initial  Activity  If  necessary,  briefly 
review  the  skill  of  rounding  numbers  to 
the  nearest  100  (see  pages  27,  64,  and 
65).  Use  an  example  as  in  the  pupil 
display  to  demonstrate  how  to  estimate 
before  attempting  the  written  calcula¬ 
tions.  Remind  students  of  the  relation¬ 
ship  between  an  estimated  sum  or 
difference  and  the  actual  sum  or  differ¬ 
ence. 

USING  THE  BOOK 

Remind  students  that  the  estimation 
process  is  to  be  done  mentally.  The 
estimated  sum  or  difference  should  be 
recorded. 

ACTIVITIES 

1.  Some  students  might  enjoy  playing 
“Round  Me”  for  two  players. 

(a)  Remove  tens,  jacks,  queens,  and 
kings  from  a  deck  of  ordinary  playing 
cards,  leaving  36  cards.  Aces  count  as  1 
(one). 

(b)  Have  students  construct  a  simple 
game  board  as  illustrated. 


100  10. 1 

(c)  Shuffle  the  deck  and  place  the  cards 
face  down. 

(d)  The  first  player  draws  three  cards, 
one  at  a  time,  and  places  them  on  the 
game  board  from  left  to  right  to  create 
a  3-digit  number. 


(e)  The  first  player  rounds  the  number 
to  the  nearest  hundred.  The  rounded 
number  becomes  the  score  for  that 
player  for  the  first  round. 

Example 

382 - >-400  (score) 

(f)  The  game  continues  as  above  for  the 
second  player. 


Morning’s  Catch 


Fishermen  on  the  trawler  “Debbie  II"  caught 
583  cod  and  237  salmon. 

About  how  many  fish  altogether? 

Calculate: 

583 
+  237 


About  how  many  more  cod  than  salmon? 


Calculate: 
583 
-237 


820 


An  estimate  tells  us  whether  or  not  our  written  answer  is  reasonable. 


Exercises 

Record  your  estimate  first,  then  calculate  these  catches, 
i. 


346 


6. 


11. 


16. 


)f  21. 


871 

8  00 

2.  121 

100 

3. 

506 

500 

4. 

350  400 

5. 

427 

400 

+  240 

+200 

+  485 

+  500 

+  297 

+300 

+  280  +3a0 

+  318  - 

+300 

Nil 

II  00 

fa6(c> 

600 

803 

80o 

6 30  700 

745 

70  O 

918 

“?oo 

7.  480 

500 

8. 

715 

700 

9. 

300 

10. 

635 

60  0 

+  358 

+400 

+  280 

+  300 

+  446 

+  400 

+  375  +400 

+  486 

+  500 

12J  to 

O 

o 

CO 

760 

O 

O 

CO 

II  61 

II  00 

6 83  loo 

II  21 

1 1  00 

619 

loOO 

12.  895 

9oo 

13. 

703 

700 

14. 

690  700 

15. 

548 

500 

-273 

-300 

-339 

-300 

-517 

-500 

-180  -200 

-273 

-300 

34-b 

300 

556 

600 

!8(o 

200 

5 10  5oo 

275 

2.00 

488 

500 

17.  550 

600 

18. 

623 

600 

19. 

792  800 

20. 

619 

600 

-409 

-400 

-207 

-200 

-197 

-200 

-356  -4oo 

-349 

-300 

77 

too 

543 

4oo 

426 

400 

436  4oo 

2.10 

3oo 

999 

lOOO  +  22-  4720 

41096  23. 

1347 

130(36  24. 

2  2  2  2  22096  25. 

1010 

1000 

+  555 

+  600 

+  444 

+  400 

-  599 

-600 

-  999  -looo 

-  101 

-100 

1554 (600 

5/64-510  O 

748  700 

1223  1200 

909 
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Estimation  addition  and  subtraction 


(g)  The  winner  is  that  player  who  has 
the  greatest  total  score  after  five  rounds. 

2.  Use  a  similar  format  to  play  the 
game  “Round  and  Go”  for  two  players, 

(a)  Construct  a  simple  game  board  as 
illustrated. 


(b)  Use  the  36  cards  as  described  above. 
Shuffle  and  place  them  face  down. 

(c)  The  first  player  draws  6  cards,  one 
at  a  time,  and  places  them  from  left  to 
right  across  the  three  upper  spaces; 
then  across  the  three  lower  spaces  of 
the  game  board. 


(d)  The  player  then  rounds  each 
number  to  the  nearest  hundred. 


(i)  If  the  upper  number  is  greater  than 
the  lower  number,  the  player  must 
subtract. 

(ii)  If  the  upper  number  is  smaller  than 
the  lower  number,  the  player  must 
add. 

The  sum  or  difference  represents  the 
player’s  score  for  that  round. 

Example 

526 - >■  500 

IZj  ►  -200  (score  =  300) 

300 

(e)  Play  continues  for  the  other  player 
as  described.  The  winner  is  that  player 
with  the  greatest  total  score  after  three 
rounds  of  play. 

Variation: 

Encourage  addition  by  making  the 
rule:  “Greatest  total  score  wins.” 
Incorporate  strategy  into  the  game  by 
permitting  a  player  to  place  the  cards 
anywhere  on  the  game  board. 

Example 

A  player  draws  7,  7,  1,  5,  3,  and  4  and 
arranges  the  cards  to  make  the  greatest 
possible  score. 

751 _ ^  800 

+  743  ^  +  700 

1500  (score  =  1500) 
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The  Fishermen 


The  fishing  boat  Albatross  has  travelled  3895  km. 
The  Argosy  has  travelled  6247  km. 

How  many  more  kilometres  has  the  Argosy  travelled? 

Estimate: 

6000  —  -  _  “  - 
-4000  _  '  — 

2000 

About  2000  km  farther.  • — 


Calculate: 

6247 

-3895 

2352 


2352  km  farther. 


Exercises 

Estimate  first,  then  calculate 


1. 


The  captain  of  the  Westwood  bought  385  m  of  rope  to  repair  some  nets. 
Later,  he  bought  224  m  of  rope.  m 

About  how  many  metres  of  rope  did  he  buy?  (Estimate.) 

How  many  metres  of  rope  did  he  buy?  m  (Calculate.) 


rC  f 


2. 


3. 


4. 


The  fishing  trawler  Easton  has  sold  $5224  worth  of  fish. 

The  Randolph  has  sold  $7685  worth  of  fish.  $  3000 

About  how  much  more  money  has  the  Randolph  made?  (Estimate.) 

How  much  more  has  the  Randolph  made?  $  24fal  (Calculate.) 

The  captain  of  the  Woburn  II  spent  $479.35  to  repair  the  engine 
and  $237.18  to  repair  the  rudder.  $700 

About  how  much  was  the  total  cost  of  repairs?  (Estimate.) 

How  much  was  the  total  cost  of  repairs?  $7/6.55  (Calculate.) 

One  fishing  fleet  caught  62  t  of  fish. 

Another  fleet  caught  37  t.  20 ^ 

About  how  many  more  tonnes  were  caught  by  the  first  fleet?  (Estimate.) 
How  many  more  tonnes  were  caught  by  the  first  fleet?  25-t  (Calculate.) 
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OBJECTIVE 

To  apply  estimation  of  sums  and 
differences  to  problem  solving 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

SUGGESTIONS 

Initial  Activity  If  necessary,  review 
Professor  Q’s  four  questions  (see  page 
4).  Remind  students  that  an  estimate 
helps  to  tell  us  whether  a  calculated 
sum  or  difference  is  reasonable. 

USING  THE  BOOK 

Using  the  problem  in  the  pupil  display, 
ask  students  how  the  two  numbers  were 
rounded  (i.e.,  to  the  nearest  thousand). 
Point  out  that  the  estimated  difference 
can  be  calculated  mentally  because  the 
rounding  process  has  reduced  the 
question  to  a  basic  subtraction  fact. 
6000  -  4000 - ►6-4 


ACTIVITIES 

1.  (a)  Remove  the  tens,  jacks,  queens, 
and  kings  from  a  deck  of  ordinary 
playing  cards.  Aces  count  as  1  (one). 

(b)  Draw  boxes  (or  spaces)  on  the  chalk¬ 
board  to  represent  various  place  values. 


Hundreds 


number  (in  this  case,  to  the  nearest 
hundred). 

638 - ►600 

(e)  Include  boxes  (or  spaces)  that 
represent  decimal  places.  In  this  case, 
include  the  directions  to  round  to  the 
nearest  one. 


I 


2.  Provide  exercises  similar  to  the 
Thousands  following  to  reinforce  rounding  and 
estimation. 

(a)  Round  to  the  nearest  thousand. 


(c)  Have  a  student  volunteer  draw  the 
appropriate  number  of  cards  from  the 
deck  and  fill  in  the  digits  in  order  from 
left  to  right. 

Example 

Cards  drawn:  6,  3,  and  8. 


(b)  Estimate  the  difference  between: 

(i)  (b)  and  (f), 

(ii)  (a)  and  (d), 

(d)  Ask  students  to  record  the  rounded  (iii)  (e)  and  (f). 


Number 

Round  to  Nearest  Thousand 

(a)  4873 

(b)  8105 

(c)  7465 

(d)  3610 

(e)  6782 

(f)  2399 

5000 

(c)  Estimate  the  sum  of: 

(i)  (b)  and  (f), 

(ii)  (c)  and  (d), 

(iii)  (f)  and  (d), 

(iv)  (a),  (d),  and  (e). 

3.  If  you  haven’t  already  done  so, 
see  the  Activities  listed  on  pages  64  and 
65  of  the  teaching  notes. 
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OBJECTIVE 

To  estimate  the  product  of  2-digit  factors 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM66. 

BACKGROUND 

As  the  size  of  factors  increases,  it 
becomes  more  difficult  to  judge  whether 
the  calculated  product  is  reasonable  in 
relation  to  the  estimated  product.  One 
solution  is  to  provide  limits  within 
which  the  calculated  product  must  fall. 
For  example,  the  factors  in  the  pupil 
display  (63  X  27)  are  rounded  down 
and  up  to  provide  lower  and  upper 
limits  (i.e.,  1200  and  2100).  The 
calculated  product  (1701)  falls  within 
the  limits. 

However,  some  students  may  find 
it  easier  to  make  a  single  estimate  by 
using  the  regular  rounding  procedures. 

63  X  27 - V60  X  30  =  1800 

Given  practice,  many  students  will 
refine  their  estimate. 

Example 

27  X  41 - *-30  X  40  =  1200 

“I  rounded  up  three  (27 — >-30)  for  the 
first  factor,  but  only  rounded  down  one 
(41 — >-40)  for  the  second  factor;  there¬ 
fore,  the  actual  product  will  be  slightly 
less  than  1200.” 

27  X  41  =  1107 

Whether  you  choose  the  “limits” 
approach  or  the  “single”  approach,  the 
important  point  is  that  students  be 
encouraged  to  make  estimation  a 
regular  part  of  the  arithmetic  process. 

SUGGESTIONS 

Initial  Activity  If  necessary,  briefly 
review  multiplication  with  2-digit 
factors.  Include  factors  which  are 
multiples  of  ten  as  an  oral  exercise, 
e.g.,  60  X  30,  20  X  80,  and  50  X  70. 

Use  a  diagram  as  in  the  pupil 
display  to  describe  what  is  meant  by 
“in  the  ball  park”.  You  might  use  an 
improvised  number  line  on  the  chalk¬ 
board  to  demonstrate  that  the  calcu¬ 
lated  product  will  fall  somewhere 
between  the  two  estimated  limits. 
Example 
63  X  27  =  1701 

X~\  r 

[/»•»!  /f-to  (/7*n/roe  aW  ji«o' 

i  i  i  i  vix  i  i  i 


USING  THE  BOOK 

Remind  students  that  estimates  are  to 
be  done  mentally.  You  might  suggest 
that  they  record  the  upper  and  lower 
limits  for  Exercises  1  to  3. 

ACTIVITIES 

1.  Provide  exercises  similar  to  the 
following  to  those  students  who  may 
require  extra  practice. 

Limits  Approach 


1st 

2nd 

Upper 

Lower 

Actual 

Factor 

Factor 

Limit 

Limit 

Product 

(a)  25 

33 

1200 

600 

825 

(b)  48 

22 

? 

9 

? 

Single  Approach 


Factors 

Estimate 

Actual 

Product 

(a)  (25,  33) 

(b)  (48.  22) 

900 

9 

825 

? 

2.  Use  the  “guess  and  test” 
approach  in  activities  similar  to  this 
one. 


Example 

Estimate  first,  then  select  the  most 
likely  product. 

27  X  39  =  ?  [(c)  1053] 


(a) 

1275 

(b) 

1579 

(c) 

1053 

(d) 

780 

3.  If  you  are  using  the  single 
approach  to  rounding,  consider  using 
an  exercise  similar  to  this  one  for  extra 
practice. 

Examples 

Which  is  the  best  estimate? 

(a)  24  X  38  [20  X  40  =  800] 

(i)  80  (ii)  800  (iii)  8000 

(b)  36  X  47  [40  X  50  =  2000] 

(i)  20  (ii)  200  (iii)  2000  (iv)  20  000 
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The  Ball  Game 


Baseball  fans  from  Rockford  were  brought  to  the  game  in  7  buses 
Each  bus  carried  46  passengers. 

How  many  fans  from  Rockford  attended  the  game? 

Estimate: 

Round  up  7  X  50  •=  350 

Round  down  7  X  40  =  280 


Between  280  and  350  fans. 


Calculate: 
46 
X  7 


322 

322  Rockford  fans  attended 


Exercises 

Estimate  first,  then  calculate. 

1.  The  ball  park  has  6  banks  of  lights  for  night  games. 

There  are  16  lights  in  each  bank.  n  _  i 

Between  60  and  120. 

About  how  many  lights  altogether?  (Estimate.) 

How  many  lights  altogether7  %  (Calculate.) 

2.  The  electronic  score  board  has  88  columns  of  lights  across  with  73  lights  in  each  column 

About  how  many  lights  altogether?  (Estimate.)  ge^ee  5h0o 

How  many  lights  altogether?  &424  (Calculate.)  ar\<l  7200. 


3.  There  are  7  popcorn  machines  in  the  ball  park. 

Each  machine  prepares  1 65  boxes  of  popcorn  before  a  game. 

About  how  many  boxes  of  popcorn  are  prepared^et'“JtKti,r<?ftft^)1400' 

How  many  boxes  of  popcorn  are  prepared?  1155  (Calculate  ) 

4.  85  boxes  of  potato  chips  were  ordered. 

Each  box  contained  36  bags.  2400  <xnA  SbOo. 

About  how  many  bags  of  potato  chips  were  ordered?  (Estimate.) 

How  many  bags  of  potato  chips  were  ordered?  3 oloQ  (Calculate.) 

5.  On  the  average,  6830  people  attend  each  game. 

About  how  many  people  in  total  would  attend  5  ga$es^ea  n  °(Estim^6?^5000 
How  many  people  in  total  would  attend  5  games?  34  150  (Calculate.) 
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OBJECTIVE 

To  apply  estimation  of  products  to 
problem  solving 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

Use  the  example  in  the  pupil  display  to 
demonstrate  how,  through  rounding,  we 
can  obtain  upper  and  lower  limits  for 
an  estimate. 

If  you  used  the  single  approach  in 
the  previous  lesson  as  opposed  to  the 
limits  approach,  you  may  want  to  revise 
the  example  in  the  display. 

Example 

7  X  46 — x  50  =  350 
“Because  I  rounded  up,  there  will  be 
fewer  than  350  fans  at  the  ball  game.” 

Whatever  approach  you  decide  to 
use,  reinforce  the  idea  that  estimation  is 
an  important  skill  in  problem  solving. 
An  estimate  helps  to  tell  us  whether  our 
solution  is  reasonable. 


ACTIVITIES 

1.  (a)  Remove  the  tens,  jacks,  queens, 
and  kings  from  a  deck  of  ordinary 
playing  cards.  Aces  count  as  1  (one). 

(b)  Ask  a  student  to  choose  a  favourite 
2-,  3-,  or  4-digit  number,  e.g.,  365. 

(c)  Ask  another  student  to  draw  a  card 
from  the  deck,  e.g.,  7. 

(d)  Have  the  class  estimate  the  limits 
within  which  the  product  will  fall. 

7  X  365 - ►  7  X  400  =  2800 

- ►  7  X  300  =  2100 

(If  you  are  using  the  single  approach  to 
rounding,  use  just  one  estimate.) 

7  X  365 - *-7  X  400  =  2800 

(e)  If  a  calculator  is  available,  have  a 
student  calculate  the  actual  product. 

7  X  365  =  2555 

(f)  Repeat  with  other  favourite  numbers. 

2.  Use  the  “guess  and  test” 
approach  in  activities  similar  to  this 
one. 


Example 

Estimate  first,  then  select  the  likely 
product. 

7  x  34  =  ?  [(b)  238] 


(a) 

208 

(b) 

238 

(c) 

288 

(d) 

280 

3.  If  you  are  using  the  single 
approach  to  rounding,  you  might  use 
an  exercise  similar  to  this  one  for  extra 
practice. 

Examples 

Which  is  the  best  estimate? 

(a)  8  X  38  [8  X  40  =  320] 

(i)  32  (ii)  320  (iii)  3200 

(b)  7  X  6835  [7  X  7000  =  49  000] 

(i)  490  (ii)  4900  (iii)  49  000 

(iv)  490  000 
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OBJECTIVE 

To  use  the  short  division  form  with  a 
1 -digit  divisor  and  2-digit  quotient 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

base-10  blocks  (or  cardboard 
representations) 

□ _ (1  cm  by  1  cm)  represents  one 

1  1(1  cm  by  10  cm)  represents  ten 

BACKGROUND 

The  use  of  base-10  blocks  (or  equivalent 
materials)  provides  the  opportunity  to 
review  the  meaning  of  division;  to 
review,  with  understanding,  the 
operation  of  the  division  algorithm;  and 
to  compare  the  standard  algorithm  to 
“short”  division. 

SUGGESTIONS 

Initial  Activity  Provide  students  with 
concrete  materials  as  suggested  in  the 
Materials  section.  Work  through  a 
number  of  examples  stressing  the 
relationship  between  the  manipulation 
of  the  materials  and  the  operation  of 
the  algorithms. 

Example 
4  J68 


Standard 

Form 

Concrete 

Materials 

Short 

Division 

1 

(a)  4j68  W 
_4  6£ 

28  4 

re  want  to  share 
equally  among 
sets. 

1 

4[6T8 

! 

H|\  1  ten  in 

\  each  set 
|  |  Jj  with  28 
JJlUyy  left  over. 

17  sss 

(b)  4  768  d 

d 

ooooooo  DODO  H  nnPQ 

□  □□□□□□  onoo  /  Ullto 

SvX  d  ,dln  each 
II”  r  set. 

JUiuij 

1  7 
4j6T8 

28  T1 
0  7 
ea 

lere  are  1  ten  and 
ones  (or  17)  in 
ch  of  4  sets. 

Mental  Magic 

Lee  uses  Sara  uses 

long  division.  4  J~QQ  short  division. 


Exercises 

Complete  these  long  and  short  division  examples. 


■ 

Divide.  Use  short  division. 


£  6  J 72  l£ 

^  4  YV24 

31 

5. 

3  [78 

6. 

9 : 

1135  15 

7. 

7  [T26~  ;8 

8.  8  [96  12. 

9.  4  )  52 

13 

10. 

7  )  224 

32 

11. 

5 [200  40 

12. 

2  [T66  83 

13.  3  ywr  2i 

14.  8  [504 

b3 

15. 

9  [630' 

70 

16. 

4: 

)  380  85 

17. 

7  [W  13 

18.  3  [TOfT  35 

19.  8  [2T6~ 

27 

20. 

9  [3Z4 

3b 

21. 

2 : 

(  76  38 

22. 

6  ) 522  87 

272  Short  division;  2-digit  quotient 


As  you  highlight  the  short-division 
form,  ask  students  to  explain  what  the 
“helper  number”  represents  and  how  it 
assists  in  the  division  process.  As  you 
demonstrate  with  other  examples,  stress 
the  importance  of  working  neatly. 

USING  THE  BOOK 

Assign  Exercise  1  then  check  the 
students’  work.  Repeat  with  Exercise  2. 

Some  students  might  benefit  from 
using  the  long  form  for  each  of 
Exercises  3  to  6,  then  writing  the 
matching  short  form.  More  able 


students  might  be  encouraged  to  use 
the  short  form  without  the  “helper” 
numbers. 

ACTIVITIES 

1.  Errors  may  occur  because  of 
difficulties  with  basic  facts.  Incorporate 
basic  multiplication  and  subtraction 
facts  as  part  of  your  on-going  drill 
program. 

2.  See  the  “Fact  Folder”  idea  for 
practising  computations  in  the 
Activities  section,  page  152,  of  the 
teaching  notes. 


272 


More  Mental  Magic 


Long  Division 
127  | 
5  [639 
5 

13 
10 


-  Remainder 
•  Divisor 


Short  Division 
1  2  7 
5  )  6'  3  9 

■ft  ft 


-  Remainder 

-  Divisor 


1 00  is  represented  by  ! 


30  is  represented  by 


39 

35 


Sometimes  the  remainder  is  expressed  as  a  fraction. 


Exercises 

Complete  these  long  and  short  division  examples. 

75  7  5 

1  ■■  R>  2.  1  ■  a  Ra  a 


1. 


3  )  527 
3 

2mz 

2  I 

■  ■ 

1 7 

■  ■ 

l  5 

mu 


Divide  using  short  division 
I  Zb 

4  [  504 
/  /fa/? I 


3  ^  5" 2*  7 


„  37 

2mm 

2.  6  JT422- 
12 
— 2TL 


3  7 


e y 14*2*2 


•■“4  2 

■  ■ 

4a 

■■ 


Some  have  remainders. 
277 


3. 

7. 

11. 


8  929 

S32R2 
4  ) 2130 


1662 
i_3  7 

)  685 

252 


4.  6 

8.  5 
12.  9  [“2268 


Divide.  Express  remainders  as  fractions. 
—  141*.  or,  2Q3 

*16.  4  [  812 


849’5^lf 


5. 

9. 

13. 

*17. 


I34R4 

7  r 942“ 

2  i  7 

3  [651 

|47RI 

7 [1030 

fc05f 
8 ) 4845 


I5L 

6.  3  [  453 
443 


10.  2  [886 

2  (e>  [_ 

14.  5  )  1 305 
/  o  l 


*18.  5  )  505 


Short  division  3-digit  quotient  273 


OBJECTIVE 

To  use  the  short-division  form  with  a 
1-digit  divisor  and  3-digit  quotient 

PACING 

Level  A  1-15 
Level  B  1-13,  16 
Level  C  1-12,  16-18 

RELATED  AIDS 

HMS  — DM67. 

BFA  PROB.  SOLVING  LAB  11  —  74. 

USING  THE  BOOK 

Use  the  example  in  the  pupil  display  to 
demonstrate  short  division  with  a  3- 
digit  quotient.  Ask  students  to  explain 
how  the  small  digits  1  and  3  are  used 
on  the  right  of  the  display  to  represent 
numerals  in  the  short  form. 

Also  demonstrate  how  the 
remainder  is  placed  over  the  divisor  to 
create  a  fractional  remainder. 

Assign  Exercises  1  and  2  as  a 
whole  class  activity.  Then  assign  the 
remainder  of  the  exercises  as  suggested 
in  the  Pacing  section. 


ACTIVITIES 

■  1.  Some  students  might  enjoy  working 
•  on  this  number  activity. 

(a)  Choose  any  prime  number  greater 
than  3. 

I  (b)  Multiply  the  number  by  itself,  e.g., 

!  13  X  13  =  169. 

(c)  Divide  this  number  by  6  using  short 
division.  What  is  the  remainder? 

28  R1 
6jl69 

;  (d)  Try  other  prime  numbers  greater 
j  than  3,  but  less  than  100.  What  is  the 
remainder  each  time?  [one] 

(e)  Try  prime  numbers  greater  than  100. 

2.  Provide  the  students  with  a 
spinner  as  shown.  Have  them  (in  groups 
of  two  to  four)  take  turns  twirling  the 
i  spinner  five  times  and  placing  each 
digit  in  a  blank  space  on  a  division 
sheet.  After  making  their  own  division 
questions,  players  compute  the  result, 
scoring  an  amount  equal  to  the 
remainder.  The  player  with  the  greatest 
total  score  after  three  rounds  wins. 


Example 

Twirl:  6,  1,  7,  4,  and  8 
291  R2 

Write:  6  71748 
Score:  2 

3.  To  review  and  maintain 
rounding  skills,  see  the  Activities  on 
pages  27  to  29,  and  65  in  the  teaching 
notes. 
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OBJECTIVE 

To  divide  a  decimal  by  a  1  -digit  whole 
number  resulting  in  a  1-  or  2-digit 
quotient 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

base- 10  blocks,  or  homemade  cardboard 
squares  and  strips  constructed  so  that: 
TTTTJTTTTJ  represents  ^  or  one 

(10  cm  by  10  cm) 
and 

represents^  or  0.1 
(1  cm  by  10  cm). 


RELATED  AIDS 

BFA  PROB.  SOLVING  LAB  11  —  138. 


BACKGROUND 

The  skills  required  for  division  of 
decimals  are  essentially  the  same  as 
those  required  for  division  of  whole 
numbers.  In  both  cases,  the  algorithm 
is  operating  upon  a  common 
numeration  system  —  base  ten. 

Division  of  decimals,  however, 
requires  a  refined  sense  of  place  value 
and  an  understanding  of  how  decimals 
can  be  grouped  in  equivalent  sets. 
Understanding  of  the  division  process 
with  decimals  (as  with  whole  numbers) 
should  be  developed  through  exposure 
to  and  manipulation  of  concrete  models. 


SUGGESTIONS 


Initial  Activity  Provide  groups  of 
students  with  sets  of  cardboard  models 
as  listed  in  the  Materials  section. 

Work  through  the  following 
division  problems  and  stress  the 
“sharing”  (or  partitive)  aspect  of 
division. 

Example  1 


4  JXT 

We  want  to  share  5.2  (i.e. ,  five  and  two 
tenths)  equally  among  4  sets. 


One  (or  10  tenths)  for  each  of  4  sets 
with  12  tenths  left  over. 


There  are  13  tenths  (or  1^  or  1.3)  in  each 
of  4  sets. 

USING  THE  BOOK 

Some  students  may  wish  to  continue 
using  the  standard  algorithm  for  these 
exercises.  If  so,  they  should  be  excused 
from  checking  each  exercise  by  multi¬ 
plication.  Those  students  using  short 
division  should  check  at  least  every 
other  exercise. 

Encourage  students  to  judge  the 
reasonableness  of  a  quotient  by 
estimating. 

Examples 

0.7 

(a)  5  7X5 

3.5  is  less  than  5,  so  the  quotient  will 


be  less  than  one  (1).  Most  students 
should  be  quick  to  see  the  related  fact 
here  also: 

7  0.7 

5  TXT - ►  5  )  3.5 

1.8 

(b)  aYTI 

7.2  is  slightly  less  than  8  and  4  X  2  is  8, 
so  the  quotient  will  be  slightly  less  than 
2. 

ACTIVITIES 

1.  Play  “Concentration”  as  described  in 
the  Activity  Reservoir.  Use  matching 
cards  such  as: 


2.  See  “Hopscotch”  as  described 
in  the  Activity  Reservoir. 
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Rainy  Recess  Games 


Brent's  Grade  5  class  collected  money  to  buy  "Rainy  Recess"  games. 
They  collected  $63.84 

They  bought  8  different  games  each  for  the  same  price. 

How  much  did  they  pay  for  each  game?  _  _ _i 

7.98 
8  )  63.84 


The  price  of  each  game  is  $7.98. 


Exercises 

Divide. 

•  y — 3-2J 

4  pi  3.08 

r  3.24 
5.  8  [25  92 

t _ 3-23 

9.  2  pTo  58 

_ _ L33 

13.  7  )  13.86 


10. 


Solve 

17.  3  chess  games. 

$14  85  altogether 
How  much  for  each  game? 

$4.95 


, _ LT5 

)  13,65 

3. 

. £-Zb 

6  )  25.56 

4.  3  [12.51 

f _ 3:i& 

512X2 

7. 

y-.-4.23. 

3  )l2.87 

y _ 2JlL 

8.  9  )  21  69 

_ 3l3& 

)  17.90 

11. 

4  4? 

6  [26.52 

12.  4  )  205123 

[13.77 

15. 

, _ 6J& 

3  )  18.54 

16.  8  JzHf 

V  A 

18, 

5  boxes  of  checker  men. 

$8.95  altogether. 

How  much  for  each  box? 


4  1.79 


Write  each  quotient  to  complete  the  patterns.  What  rule  helps  you  place  the  decimal  point? 

147  ?  ?  points 

4  J  ±848  al,3nd 


19.  3  )  78  . 

r-.jiLh  r-.0^_£k 

3  Y7. 8  .  3  ro.78 

20.  4  |  588 

4  riti 

427 

★  21.  6  [  2562. 

? 

, _ A&J. 

6  [256.2 

? 

6  [  25.62  , 

y_Q..:.4 23 

6  [2.562 

? 

r-  2.1.2 
★  22.  5  [1060 

_2?l2. 

5  )  106.0 

2// 2 

5)10.60  . 

. . Q.?  2  /  2 

5  )  1.060 

Division  of  decimals  1  -digit  divisor,  3-digit  quotient  with  zero  275 


OBJECTIVE 

To  divide  a  decimal  by  a  1-digit  whole 
number  resulting  in  a  3-digit 
quotient 

PACING 

Level  A  1 -20 
Level B  1-20 
Level C  5-22 

RELATED  AIDS 

HMS  — DM68. 

SUGGESTIONS 

Initial  Activity  Use  the  example  in  the 
pupil  display  to  reinforce  short  division 
and  placement  of  the  decimal.  Have 
students  explain  why  multiplication  can 
be  used  to  check  division. 

Encourage  students  to  see  the 
value  of  general  estimation  to  check  the 
reasonableness  of  a  quotient. 

Example 

7.98 
8  )  63.84 

“63.84  is  slightly  less  than  64,  and 
8  X  8  =  64;  so  the  quotient  will  be 
slightly  less  than  8.” 

Reinforce  estimation  and 
placement  of  the  decimal  by  using 
patterns  similar  to  Exercises  19  to  22. 
Example 

23  2.3  0.23 

4  F92— *-4  T9T — ^4  J09T 


ACTIVITIES 

1.  To  reinforce  the  relatedness  of 
division  and  multiplication,  provide  the 
students  with  several  multiplication 
exercises  which  show  products.  Have 
them  construct  and  complete  the 
related  division  questions. 

Examples 

6.50  6.50 

_ 7 - ►  7)45.50 

45.50  i? 

35 
3  5 

00 

_0 

0 


2.  Play  “Triple  Concentration”. 
Basic  “Concentration”  rules  can  be 
found  in  the  Activity  Reservoir.  “Triple 
Concentration”  simply  has  three  cards 
per  set.  Use  sets  such  as: 


26 

2.6 

0.26 

3  )  78 

3  )  7.8 

3  )  0.78 

3.  See  “Quad-Row”  as  described 
in  the  Activity  Reservoir. 


USING  THE  BOOK 

Some  students  may  still  wish  to  use  the 
long  form  of  the  algorithm  rather  than 
short  division.  Encourage  other  students 
to  use  short  division.  You  might  suggest 
that  every  third  or  fourth  exercise  be 
checked  by  multiplication. 

Students  should  be  made  aware 
that  Exercises  19  to  22  require  no 
calculation.  The  quotients  can  be 
determined  by  the  initial  quotient.  The 
decimal  point  in  the  quotient  is  placed 
directly  above  the  decimal  point  in  the 
dividend. 


5.99  5.99 

X _ 6 - ►  6)35.94 

35.94  _50_ 

59 

54 


54 

54 

0 
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OBJECTIVE 

To  divide  a  decimal  by  a  2-digit  whole 
number  resulting  in  a  1-  or  2-digit 
quotient 

PACING 

Level  A  1-8,14-24,28,29 
Level  B  5-12,20-29 
Level  C  6-22,  28,  29 

VOCABULARY 

irrigation  pipes,  sprinkler,  overflow 

RELATED  AIDS 

CALC.  W/BK  — 53. 

SUGGESTIONS 

Initial  Activity  If  necessary,  review 
division  of  whole  numbers  by  2-digit 
divisors. 

Example 

36 

24  786? 

12 

144 

144 

0 

Have  students  explain  each  step  of  the 
algorithm  and  describe  the  estimation 
procedures  used.  Relate  this  review  to 
the  example  in  the  display.  Have 
students  recall  the  rule  developed  in 
Exercises  19  to  22  on  page  275  for 
placement  of  the  decimal  point. 


Irrigation 


Mr.  Jackson  is  cutting  irrigation  pipes  for  his  field. 
16.8  m  of  irrigation  pipe. 

He  cut  it  into  24  equal  pieces 
How  long  is  each  piece? 


- — — . . 

■ 


0.7 

/  Check: 

24  [1178 

{  24 

1  6  8  x 

A  X0.7 

0 

7^16  8 

Each  piece  is  0.7  m  long 


Exercises 


Divide. 


^  t  0-5 

Adi  )  15.5 

0.4 

• 

0.8 

23  [  18.4 
0.7 

5.  38  Tl5l 

6. 

21  [TIT 

O.b 

o.b 

9.  65  F3$7cr 

10. 

29  n  7.4 

Divide. 

2.3 

13.  3.4  [Check\ 

22  )  74.8  (  3.4  ( 

,  • 

)  17. 

35  )  80.5 

2.  b 

34  YMa 

66  M 

X  22  1 

4.6 

29  )  139.2 

68  ' 

\  20. 

8  8  A 

4  .b 

88  r 

68 

)  23. 

22  )  101 .2 

0  ' 

74  8  j 

3.4 

26. 

28  )  109.2 

Solve. 

28.  Sprinkler  Pipes. 

28.0  m  of  pipe. 

It  is  cut  into  35  equal  pieces. 
How  long  is  each  piece?  0.8  m 


0.  b 

A  45  j  27.0 

W  0.8 

4. 

0.  b 
26  )  1  5.6 
0.7 

7.  52  [41.6 

8. 

30  72 1.0 

0.4 

_ _ 0.8 

11.  47  [  188 

12. 

38  730)4 

_  Ab 

.4  1 

A  41  fl  47.6 

16. 

27  )  83.7 

3. 4 

18.  46  [ 78.2 

19. 

16  )  54.4 

, _ ±Je_. 

3.5 

21.  53  7243.8 

22. 

36  p  26.0 

. . Ad... 

1.5 

24.  18)55.8 

25. 

56  )  84.0 

3.b 

27.  41  Jure 


29.  Overflow  Pipes. 

43.2  m  of  pipe. 

It  is  cut  into  27  equal  pieces. 
How  long  is  each  piece?  \.b  m 
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USING  THE  BOOK 

Have  students  use  multiplication 
periodically  to  check  the  exercises.  The 
answers  for  Exercises  1  to  3,  and  14 
and  15  are  in  the  back  of  the  student 
text  for  those  who  wish  to  check  their 
progress. 

ACTIVITIES 

1.  Supply  students  with  division 
examples  such  as: 

37 

66  72442  - ►  ? 

Have  them  write  two  “it  follows” 
division  questions  such  as: 

3.7  0.37 

66  )  244.2  and  66  )  24.42 
Use  the  exercises  on  pages  139  and  141 
to  143  as  a  source  for  questions. 

2.  Have  students  write  two  mini¬ 
problems  of  the  style  shown  in 
Exercises  28  and  29.  Have  them  use  two 
correctly  completed  exercises  from  the 
page  as  a  source.  Allow  them  to  write 

each  problem  on  a  card  and  exchange  the  students  might  enjoy  a  replay  of 
with  a  classmate.  “Motocross”  as  illustrated  on  pages  148 

3.  To  review  basic  division  facts,  and  149  of  the  student’s  text. 
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T-Shirts 


27  students  in  the  Camera  Club  bought  T-Shirts. 

Total  cost  was  $93.15 

What  was  the  cost  of  each  T-Shirt? 


3  45 


27  )  93.15 
81 

12  1  ' 
10  8 

1  35 
1  35 


The  cost  of  each  T-Shirt  was  $3.45. 

0 

Exercises 

Divide.  i  cjg 

2.15 

2.43 

3.15 

1.29 

A  32  )  63.36 

• 

25  J  53.75 

3.  19  )  46.17 

4.'  21  )  66.15 

5.  41 

)  52  89 

'  2.  IS 

3.05 

3.45 

2.39 

4.4,8 

6.  34  F73~T0 

7. 

31  )  94.55 

8.  26  )  89.70 

9.  27  )  64.53 

10.  15 

)  70.20 

l.bS 

2.13 

2.03 

3.29 

2.39 

11.  53)89  04 

12. 

31  )  67.89 

13.  46  )  93.38 

14.  28  )  92.12 

15.  20 

)  47.80 

16.  School  Choir 

21  members  bought  T-Shirts. 

Total  cost  was  $61 .95 

How  much  for  each  T-Shirt? 

42. 95 

Write  each  quotient  to  complete  the  patterns. 


17.  Fitness  Club. 

28  members  bought  T-Shirts. 
Total  cost  was  $89.32. 

How  much  for  each  T-Shirt? 

$3.19 


36 

18.  27)972 

'k.lo 

27  )  97.2 

o\b 

27  )  9  72 

236 

7 

22  b 

7 

2i3  b 

7 

O.  S2b 

19.  22  f5192 

22)519.2 

22)51.92 

22  )  5.192 

107 

?0. 7 

?•  07 

O.lo  7 

*  20.  35  f  3745 

,  35  )  374.5 

35  )  37.45 

35  )  3  745 
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OBJECTIVE 

To  divide  a  decimal  by  a  2-digit  whole 
number  resulting  in  a  3-digit 
quotient 

PACING 

Level  A  1-5,11-16,18 
Level  B  1-10,16-19 
Level C  6-20 

RELATED  AIDS 

HMS  — DM69. 

SUGGESTIONS 

Initial  Activity  If  necessary,  review 
division  of  whole  numbers  by  2-digit 
divisors. 

Example 

36 

24  7864 
72 

144 

144 

0 

Have  students  explain  each  step  of  the 
algorithm  and  describe  the  estimation 
procedures  used. 

USING  THE  BOOK 

Relate  the  review  discussed  during  the 
Initial  Activity  to  the  example  in  the 
pupil  display.  Have  students  recall  the 
rule  developed  in  Exercises  19  to  22  on 
page  275  for  placement  of  the  decimal 
point. 

Have  students  use  multiplication 
periodically  to  check  the  exercises. 


ACTIVITIES 

1.  This  page  is  closely  related  to  page 
276.  See  the  Activities  listed  there. 

2.  Once  all  of  the  exercises  have 
been  completed  and  corrected,  have 
them  neatly  written  on  the  chalkboard 
showing  divisor,  dividend,  and  quotient. 
Examples 

1.98  2.15 

(a)  32  )  63.36  (b)  25  )  53.75 

Have  the  students  pick  5  from  the 
board  and  rewrite  each  in  their  work¬ 
books  with  2  related  division  facts. 
Example 

1.98  198  0.198 

(a)  32  )  63.36 — >*32  76336 -^32  )  6.336 
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OBJECTIVE 

To  provide  computational  practice  using 
a  game  format 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

The  use  of  math  games  can  be  an 
effective  method  for  reviewing  and 
maintaining  computational  skills.  You 
may  want  to  incorporate  some  of  the 
following  suggestions. 

1.  Reproduce  copies  of  the  game  board 
or  have  students  construct  larger  copies 
on  coloured  Bristol  board. 

2.  Games  involving  computational 
skills  often  work  best  when  played  by 
groups  of  students  who  have 
approximately  the  same  level  of  ability. 

3.  If  the  game  is  to  be  used  at  an 
activity  centre,  ensure  that  all  students 
have  an  opportunity  to  play  the  game. 

4.  Games  can  lose  their 
effectiveness  if  they  are  overused.  As 
students  begin  to  lose  interest,  put  the 
game  away  and  reintroduce  it  at  a  later 
time. 

5.  Be  sure  that  students  understand 
the  rules  and  the  object  of  the  game. 
You  might  explain  the  instructions  to 
the  entire  class,  or  work  with  a  small 
group  of  students  and  have  them  teach 
the  others  in  the  class. 

6.  More  able  students  are  quite 
adept  at  modifying  or  changing  rules. 
Once  they  become  familiar  with  the 
original  game,  you  might  encourage 
these  students  to  modify  it.  For 
example,  they  may  wish  to  stress 
strategy  rather  than  computational 
practice.  Calculators  could  be  used  to 
facilitate  the  computational  aspect  of 
the  game. 

Examples 

(a)  Square  the  numbers  shown  on  the 
dice. 

(3,  4) — ►O2  =  9 
42  =  16 

(b)  Sum  the  digits  of  the  products. 

32  =  9 — ►© 

42  =  16— ^1  +6  © 

(c)  Choose  either  number  to  represent 
the  number  of  spaces  to  be  moved.  The 
object  here,  however,  is  to  try  to  land 
on  a  prime  number  which  gives  a  player 
a  bonus  move  of  5  spaces  ahead. 

7.  Some  students  may  wish  to 
obtain  or  construct  dice  (e.g.,  from  card¬ 
board,  sponge,  wood,  or  commercial 
plastic)  and  change  the  numbers  on 


Materials:  —  2  dice  each  with  the  numbers  1,  2.  3.  4,  5,  and  6 

—  2  to  4  players 

—  a  coloured  marker  for  each  player 

—  game  board 


Piay:  Each  player  in  turn  rolls  both  dice,  multiplies  the  two  numbers  face  up  on  the 

dice,  then  subtracts  the  larger  factor  from  the  product.  The  difference  represents 
the  number  of  spaces  the  player  may  move  on  the  game  board, 

(If  doubles  are  rolled,  the  player  must  move  back  the  number  of  spaces  equal  to 
the  value  of  one  die.  No  player  is  required  to  move  back  farther  than  the  starting 
gate.)  First  player  to  cross  the  finish  line  wins! 


Sample  Play:  Sandy  rolls  [3]  .  jT]  3X4=12  12-4  =  8 

Mandy -rolls  [IT].  Qj  6X1=6  6-6  =  0 

Randy  rolls  [IT]  jjT]  —  Doubles!  . 


Variation:  Winner  is  that  player  to  reach  60  with  an  exact  roll1 


Go  ahead  8  spaces. 
No  move! 

Back  up  5  spaces. 
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each  face,  e.g.,  odd  numbers,  even 
numbers,  multiples  of  5,  etc. 
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Arrow  Maps 


What  is  the 
destination  number 
of  this  arrow  map? 


+  + 


t  -/  =0 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

. 

88 

. 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

Step  3. 


Find  the  starting  number  on  the  grid  above. - 

Follow  the  direction  for  each  arrow  with  your  finger, 
writing  the  numbers  and  operations  in  your  workbook,-*-  24  + 
Calculate  to  find  the  destination  number  of  the  map! — *-  24  + 
Destination  number  is  (51 


24 


25  +  35  -  26 
25  +  35  -  26  =  ^8) 


Exercises 

What  are  the  destination  numbers  of  these  maps7 


• 

B+t  +t  ^ 

© 

ii 

* 

• 

6 

*►  -V 

33  +  23  +  13-  14 

+  ?  -  (?)  50 

6 

X  7  +8  -  7 

4-  ? 

3. 

£!-\ 

i 

O' 

II 

0‘ 

-4 

00 

4. 

5 

1 8 

X  -7/  + 

21 

+ 

5. 

[13 

d  A  -  0,3 

6. 

2 

X 

T 

+ 

T 

7. 

0  +t  +t 

+ 

i 

ii 

© 

O 

8. 

5 

V  J '  -4* 

9. 

E3  +t^— 

+  t  -  ©65 

10. 

m  +t 

T 

+ 


© 

© 

=  ©15 

t  =  ©58 

=  ©254 


Make  some  arrow  maps  for  a  classmate! 
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OBJECTIVE 

To  provide  computational  practice 
using  a  number  activity 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

You  may  want  to  make  this  a  whole 
class  activity  or  restrict  it  to  those 
groups  of  students  who  have  expressed 
interest.  Whatever  the  case,  be  sure 
that  students  understand  the  steps 
involved  and  become  familiar  with  the 
arrow  symbols  and  the  associated 
operations. 

+  t  means  move  up  one  space  and  add. 

ACTIVITIES 

1.  Some  students  might  wish  to  create 
their  own  arrow  codes  and  then 
exchange  them  with  classmates. 

Provide,  or  have  students  construct, 
“arrow  strips”  to  facilitate  accuracy 
with  coding  and  decoding.  For  example, 
diagonal  moves  are  more  easily 
represented  in  the  confines  of  the  boxes 
as  shown.  All  of  the  boxes  need  not  be 
used. 


33 

+  t 

-/ 

2.  Use  the  number  grid  to  provide 
specific  challenges.  (Encourage  students 
to  develop  their  own,  too.) 

Examples 

(i)  Using  56  as  a  starting  number,  draw 
an  arrow  map  that  leads  to  a 
destination  number  of  200. 


56 


+  \  I  +  I  I© 


[56  +  67  +  77  =  200] 


(ii)  Using  46  as  a  starting  number,  draw 
an  arrow  map  that  leads  to  a 
destination  number  between  60  and  65. 
(If  dividing,  ignore  remainders.)  One 
possible  solution  is: 


46 

X 

-  t 

© 

[(46  X  36)  4-  26  =  63  (remainder  18)] 


3.  The  grid  shown  on  the  pupil 
page  can  also  be  used  to  play  “Quad- 
Row”  (see  Variation  2)  as  described  in 
the  Activity  Reservoir. 
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OBJECTIVE 

To  evaluate  expressions  containing 
brackets 

PACING 

Level  A  1-15 
Level B  4-18 
Level C  7-21 


SUGGESTIONS 


Initial  Activity  Present  the  class  with 
an  example  of  an  expression  such  as 
this. 

(3  +  3)  X  3  =  □ 

Have  someone  from  the  class  come  to 
the  chalkboard,  write  a  response  in  the 
box,  and  give  a  rationale. 

(3  +  3)  X  3  =  18 


Because  3  +  3  equals  6  and  6X3 
equals  18. 

Using  the  chalkboard  example 
erase  the  brackets  and  the  correct 
response,  and  replace  it  with  this. 


3  +  (3  X  3)  =  12 


Tell  students  that  this  is  also  a  correct 
response,  even  though  no  numerals 
were  changed.  Discuss  this,  perhaps 
repeating  with  more  examples  and  elicit 
from  the  students  that  (a)  the  different 
responses  are  because  of  the  bracket 
placement,  and  (b)  the  brackets  mean 
“do  me  first”. 


USING  THE  BOOK 

Read  through  the  display  information 
at  the  top  of  the  pupil  page  and  relate 
it  to  what  was  discussed  during  the 
Initial  Activity  demonstration. 

Students  who  would  benefit  from  a 
step-by-step  procedure  should  be 
expected  to  evaluate  the  expressions  in 
Exercises  1  to  12  as  suggested  in  the 
display.  Those  students  who  are 
particularly  adept  at  mental  calculation 
might  be  permitted  to  use  this  shorter 
form. 

1.  3  +  (5  X  2)  =  13 
(3  +  5)  X  2  =  16 
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ACTIVITIES 

1.  Provide  more  examples  of  the  sort 
shown  in  Exercises  13  to  21  for  students 
to  complete.  Students  might  enjoy 
creating  some  examples  of  their  own. 

2.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 

3.  Provide  the  students  with  some 
“fill-in-the-blank”  type  expressions  such 
as  these. 

(a)  (24  -j-  ■)  +  5  =  11 

(b)  5  X  (5  +  5)  =  ■ 

(c)  (8-3)+ ■  =  11 

(d)  ■  -*-(10+  15)  =  2 
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(e)  (6  X  ■ )  -  8  =  40 

(f)  27  +  (9XB)=l 


A  Skill-Testing  Question 


Win  a  new  colour  TV  set! 
Send  in  4  Crunchos’ 
box  tops  and  answer 
this  skill-testing 
question! 

8  +  2X5 


Annette  wrote: 

8  +  2X5 
=  10X5 
=  50 


? 


Who  is  right? 

Use  the  order  of  operations  rule  to  decide. 


If  there  are  no  brackets: 

First:  Perform  all  multiplication  and  division  operations  in  ieft-to-right  order; 

Second:  Perform  all  addition  and  subtraction  operations  in  left-to -right  order. 


rv'i 

■■+ 


Exercises 

Perform  the  operations.  Use  the  order  of  operations  rule. 


•  5  +  6X2,7 

1 

12  -  2  X  3fo 

a 

3  -  2 1 

4.  3  X  4  -  2{j 

5.  18-5  +  2(5 

6. 

12-44-4  a 

7.  3  + 

5  X  4  33 

8.  1 1  +  6  -  3  j4 

9.  8  —  2  X  4  ik 

10. 

12-6-3  ,0 

11.  9  + 

10  4-  5|, 

12.  6X7  +  8 

Be  careful  with  these 

13.  2  +  3X4- 

1 

5 

14.  7  +  8  - 

4  X  3  3 

15. 

6X4-8  +  58 

=  2  +  12-5 
=  14-5 
=  9 

16.  124-4X3-2  7 

19.  7  +  8X6  =  12;/ 


17.  45  -  1 5  4-  3  X  7  |0 
20.  4  X  7  -  21  4-  3  2/ 


18.  18  +  4-  9  +  5/8 
21.  19  -  5  +  3  X  1044- 


Level  A 
Level  B 
Level C 
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ACTIVITIES 

1.  Because  these  two  pages  are  so 
closely  related,  see  the  ideas  listed  on 
page  280  of  the  teaching  notes. 

2.  See  “Input-Output”  as 
described  in  the  Activity  Reservoir. 

3.  See  “Spider  and  the  Fly”  as 
described  in  the  Activity  Reservoir.  Be 
sure  to  use  some  order  of  operations 
expressions  among  the  skill  cards.  You 
may  wish  to  use  the  Extra  Practice  on 
pupil  pages  342  and  343  as  one  source 
of  problems. 


OBJECTIVE 

To  use  order  of  operations  where  no 

brackets  are  used  in  the  expressions 

PACING 

All 
All 
All 

SUGGESTIONS 

Initial  Activity  At  the  chalkboard 
present  the  class  with  an  expression 
such  as: 

6  x  6  +  6  =  □ 

Have  volunteers  come  to  the  board  and 
demonstrate  the  two  possible  answers 
(i.e.,  72  and  42).  Point  out  the  potential 
dilemma  in  such  instances  and  the  two 
generally  agreed  upon  rules  that  are 
listed  in  the  box  in  the  display  on  the 
pupil  page.  Ask:  “Using  the  rule,  what 
is  the  correct  answer  to  our  problem?” 
[42] 

Repeat  using  other  examples.  You 
may  wish  to  post  the  rules  somewhere 
in  the  class  for  future  use. 

USING  THE  BOOK 

Discuss  the  two  rules  presented  for 
order  of  operations.  Have  students 
apply  these  rules  by  stating  why 
Annette’s  answer  is  incorrect  and 
Mario’s  is  correct.  Try  other  examples 
at  the  chalkboard,  including  some  that 
use  three  operations  (as  in  Exercises  13 
to  21).  Establish  the  format  to  be  used 
(e.g.,  Exercise  13). 

Some  students  may  wish  to  draw 
brackets  around  that  part  of  the 
expression  to  be  done  first.  While  this 
is  not  incorrect,  brackets  are 
superfluous. 

Example 
5  +  6X2 
=  5+12 
=  17 

The  order  of  operations  rules  say  that 
multiplication  is  done  before  addition, 
so  brackets  aren’t  necessary. 

5  +  (6  X  2) 

=  5+12 
=  17 

Brackets  are  generally  used  to 
override  another  rule. 

Examples 

12  -  4  +  4  and  (12-4)  +  4 

(a)  12-4  +  4 
=  12-1 
=  11 

(b)  (12 -4) +  4 
=  8  +  4 
=  2 
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OBJECTIVE 

To  use  order  of  operations  to  evaluate 
number  expressions 

PACING 

Level  A  1-25 
Level B  1-25 
Level  C  1-12,17-27 

RELATED  AIDS 

CALC.  W/BK  —  19. 

USING  THE  BOOK 

Use  the  material  in  the  pupil  display  to 
consolidate  the  work  done  on  pages  280 
and  281.  Students  might  like  to  develop 
their  own  acronym  to  assist  them  to 
remember  the  order  of  operations 
(BMDAS). 

Example 

Beverley  Makes  Delicious  Apple  Strudel. 

Provide  chalkboard  examples  that 
include  three  operations  (e.g.,  Exercises 
16  to  27). 

Those  few  students  whom  you 
might  have  permitted  to  solve 
expressions  mentally  should  be 
encouraged  to  write  out  the  full 
solutions  for  Exercises  17  to  27. 

ACTIVITIES 

1.  Use  the  number  cards  from  a  deck 
of  ordinary  playing  cards.  (Aces  (1)  to 
9.)  Have  a  student  draw  three  cards 
from  the  deck.  Each  group  tries  to 
make  as  many  true  number  expressions 
as  they  can  using  the  three  numbers, 
any  of  the  four  operations,  and  brackets 
if  desired. 

Example 

Numbers  drawn:  3,  8,  and  6. 

(i)  3  X  6  +  8  (ii)  6-43  +  8 
(iiO  8x34-6  (iv)  (6  +  8)  X  3 
(v)  8  -  3  +  6  (vi)  8  X  (6  -  3) 

2.  If  you  have  not  already  done  so, 
see  the  Activities  suggested  for  pages 
280  and  281  in  the  teaching  notes. 

3.  Some  students  might  enjoy 
writing  their  own  expressions  for 
exchange  with  classmates.  Challenge 
them  by  asking  for  three  expressions; 
one  with  a  value  between  10  and  20,  a 
second  between  40  and  50,  and  a  third 
between  70  and  80. 


This  expression  has  brackets. 

(6  +  8)-2 
=  14  —  2 
=  7 

This  is  how  Andrea  remembers  order  of  operations. 


Some  Do,  Some  Don’t 

This  one  doesn't. 


5  +  3X2 
=  5  +  6 
=  11 


Brackets  first  (if  any) 

Bless 

Multiplication  and 

I  My 

Division  in  left-to-right  order 

1  Dear 

Addition  and 

f  Aunt 

Subtraction  in  left-to-right  order 

1  Sally 

Exercises 
Perform  the  operations. 


£  (7  +  8)  -  3  5 

« 

(14-2X5  4 

5  X  (4  +  2)  30 

4.  12  +  24-4  18 

5. 

6X7-10  32 

6.  (14  -  7)  X  9  fo3 

7.  11+5-3  13 

8. 

5X8-4  10 

9.  24  -  (7  +  5)  3 

10.  15-3-4  1 

It. 

20  -  (5  X  2)  8 

12.  (14  -  3)  X  5  55 

13.  7X8  +  3  59 

14. 

(9  +  1 )  X  6  fc0 

15.  2X3X4  24 

Be  careful  with  these! 

16.  (6  +  8)  +  2  +  5 

• 

7  +  8-4X3  3 

:|ll  25  -  (4  +  1)  -  5  0 

=  14-2  +  5 

=  7  +  5 

=  12 

19.  9  X  7  +  3  X  7 

20. 

(16  -  9)  X  (12  - 

4)  21 

21.  28  -  (5  +  2)  X  8  32 

22.  1  2  +  8  +  5  X  3  35 

23. 

(6  X  8)  -  (6  -  2) 

ia 

24.  23  -  2  X  8  -  2  5 

25.  (14+10)  —  2-5  7 

★26. 

8  X  (9  -  3)  -  3 

llo 

★  27.  4  X  5  —  4  X  5  25 
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OBJECTIVES 

To  create  number  expressions  with 
selected  numbers  and  signs  of 
operation  given 

To  create  number  expressions  with 

selected  numbers  given  but  with  no 
signs  of  operation  provided 

PACING 

Level  A  Optional 
Level  B  Optional 
Level  C  Optional 

BACKGROUND 

The  exercises  on  pages  280  to  282 
provide  students  with  practice  in 
“decoding”  number  expressions.  The 
exercises  on  this  page  provide  students 
with  the  complementary  skill  of 
“encoding”  or  building  expressions. 

SUGGESTIONS 

Initial  Activity  If  necessary,  briefly 
review  order  of  operations.  Help 
students  to  distinguish  between  the 
exercises  on  this  page  and  those  on 
preceding  pages. 

USING  THE  BOOK 

Most  students  should  be  able  to  solve 
Exercises  1  to  10  using  the  simple 
inspection  or  “trial-and-error” 
approach.  Encourage  less  able  students 
to  solve  as  many  as  they  can. 

Exercises  11  to  20  are  more 
difficult,  and  as  a  result,  you  may  wish 
to  encourage  only  the  more  able 
students  to  attempt  them. 
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OBJECTIVE 

To  calculate  the  average  of  a  series  of 
numbers 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

CALC.  W/BK  — 10.  41. 

BACKGROUND 

“Average”  in  this  lesson  is  equivalent 
to  “arithmetic  mean”  (the  sum  of  the 
data  divided  by  the  number  of  data). 

The  “mean”  should  not  be  confused 
with  other  measures  of  central 
tendency  —  the  median  or  the  mode. 
Much  of  the  data  collected  during  the 
Activities  suggested  on  this  page  could 
be  saved  for  later  graphing  (pages  290 
to  293). 

SUGGESTIONS 

Initial  Activity  Discuss  with  students 
the  word  “average”  and  its  use  in 
everyday  life,  e.g.,  an  “average  day”,  a 
swimmer  of  “average  ability”,  an 
“average  student”,  and  so  on.  Elicit  the 
“middle  of  the  road”  connotation; 
neither  “terrible”  nor  “terrific”. 

Illustrate  the  similarity  of  this 
definition  of  average  to  its  usage  in 
mathematics  with  examples  such  as: 

1.  The  “You-Name-If  ’  school  baseball 
team  has  played  five  games.  They 
have  scored  5,  7,  4,  5,  and  9  runs  in 
those  games  in  that  order.  The  team 
averages  6  runs  per  game. 

2.  The  “You-Name-If  ’  school  baseball 
games  took  this  long  to  play:  63  min, 
44  min,  52  min,  47  min,  and  49  min. 
The  games’  average  length  is  51  min. 

Stress  the  “middle  of  the  road” 
connotation  again.  Point  out  that 
averages  don’t  tell  us  about  the  worst  or 
best,  the  shortest  or  longest,  etc. 

Rather,  they  tell,  about  how  good, 
about  how  long,  about  how  fast 
someone  or  something  usually  is  (or 
usually  performs). 

Show  the  procedure  for  calculating 
the  “averages”  in  the  above  examples 
(i.e.,  sum  the  data  and  divide). 


Robert  Nelson  is  training  for  the  Weightlifting 
Canadian  Weightlifting 
Championship! 


Here  is  his  score  card  for  the 
weightlifting  competition! 


What  is  Robert  Nelson's  average  lift? 
(75  +  80  +  73)  -  3 


Total  Sum 
of  Lifts 

228 


Number  of 
Lifts 

3 


76 

Average 

Lift 

76 


First  lift  — 

75  kg 

Second  lift  — 

80  kg 

Third  lift  — 

73  kg 

Exercises 

Here  is  Paul  LaFleur’s  score  card. 


i. 


First  lift 

66  kg 

Second  lift  — 

63  kg 

Third  lift  — 

71  kg 

Fourth  lift  — 

68  kg 

(a)  What  is  the  sum  of  all  the  lifts?  2fo8  kg 

(b)  How  many  lifts  are  there  altogether?  4 

(c)  What  is  Paul  LaFleur  s  average  lift?  kq 


2.  Here  is  a  record  of  some  practice  lifts  made  before  the  championships.  Find  the  average 
lift  of  each  weight  lifter. 


Name 

Practice  Lifts  fin  kilograms) 

Average  Lift 

1st 

2nd 

3rd 

4th 

5th 

6th 

(a) 

Doug  Schott 

56 

51 

58 

51 

— 

— 

■  54  kg 

(b) 

Guy  LeBlanc 

65 

64 

69 

62 

70 

— 

■  fob  1^9 

(c) 

Dale  Brown 

41 

40 

45 

— 

— 

— 

■  43  kg 

(d) 

Fred  Simms 

83 

82 

77 

80 

85 

85 

■  82  k3 

(e) 

George  White. 

73 

81 

74 

68 

— 

— 

■  74  kg 
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I 

_ 

i 

Punt  Return: 

I 

Golf  Classics: 


Goals  Against 


I  Gymnastics 


Hockey: 


Swimming: 


Auto  Rally: 


The  World  of  Sports 


Al  Schroeder  made  the  following  returns. 

What  was  his  average  return?  35 
28.  39,  40.  33 

Peggy  Bradshaw  made  these  scores  for  3  rounds. 
What  was  her  average  score?  7 1 
67.  74,  72 

The  goalie  for  the  Northern  Flyers  has  this 
score  for  a  5-game  series. 

What  is  his  average?  2- 
2,  1,  3,  2.  2. 

During  the  Senior  Women's  Event,  Nancy  Young 
obtained  the  following  scores. 

What  was  her  average  score?  8.t 
9  5.  7.6.  9.2.  5.8.  8.4 


Robert  Perreau  received  these  points  for  goals 
and  assists  over  a  7-game  series. 

What  is  his  average?  2. 

2,  1.  4.  1.  2,  1,  3. 


The  Dairy  City  Relay  Team  received  these  times 
for  each  100  of  a  400  m  relay. 

What  was  the  average  time?  foO 
60,  61. 58.  61. 


USING  THE  BOOK 

Read  through  the  information  about 
Robert  Nelson  together.  Emphasize:  (a) 
the  relationship  of  the  . average  lift  to 
the  actual  lifts  (i.e.,  neither  least  or 
greatest  but  somewhere  in  the  middle); 
(b)  how  the  average  was  calculated. 

Work  together  with  the  students  on 
Exercise  1  to  reinforce  the  idea  of 
“average”.  Before  assigning  Exercise  2, 
be  certain  that  students  understand 
how  the  divisor  is  found. 

Examples 

Doug  Schott  —  4  lifts,  therefore  divide 
the  sum  by  4. 

Fred  Simms  —  6  lifts,  therefore  divide 
the  sum  by  6. 

Read  through  the  seven  word 
problems  on  page  285  together  and  be 
certain  that  the  reading  level  is  not  a 
complicating  factor.  Again,  you  may 
wish  to  emphasize  the  origin  of  the 
various  divisors. 

Before  assigning  the  exercises,  be 
certain  that  the  pupils  are  familiar  with 
an  accepted  answer  format. 

ACTIVITIES 


The  driver  for  the  Valley  view  Racing  Team 
received  scores  for  each  checkpoint. 

What  was  his  average  score?  lb 
18,  15,  12.  14.  19,  18. 
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1 .  Have  the  pupils  measure  and  record 
some  averages  in  the  class  (i.e.,  average 
height  of  math  group  in  centimetres; 
average  mass  in  kilograms;  average 
temperature  outside  window  during  the 
day;  average  length  of  a  series  of  lines 
taped  on  the  floor;  etc.). 

2.  Pupils  might  enjoy  calculating 
some  of  their  own  individual  or  group 
averages  in  performing  various  sports 
events  (e.g.,  average  running  time  for 
50  m;  average  number  of  bent-knee 
situps  in  60  s;  average  length  of  time  in 
flexed-arm  hang;  average  number  of 
bean  bags  thrown  into  a  garbage  pail 
from  10  m  out  of  10  throws;  etc.). 

3.  Have  the  pupils  interview, 
record,  and  report  on  some  “averages” 
as  they  exist  in  the  school  (e.g.,  average 
number  of  pupils  per  class  or  grade; 
average  height  in  centimetres  of 
children  per  grade;  average  length  of 
teachers’  cars;  average  number  of 
minutes  of  TV  watched  per  day;  etc.). 
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OBJECTIVE 

To  calculate  average  speed 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM70. 

BACKGROUND 

The  famous  “Indianapolis  500”  has 
been  converted  (in  this  lesson)  to 
metric,  thus,  the  “Indy  800". 

SUGGESTIONS 

Initial  Activity  Students  who  are 
familiar  with  car  racing  may  wish  to 
share  their  interest  and  knowledge  with 
the  rest  of  the  class.  Terms  such  as  pit 
stop,  pit  crew,  checkered  flag,  yellow 
flag,  tachometer,  and  kilometres  per 
hour  might  be  discussed. 

USING  THE  BOOK 

Students  should  not  be  required  to  copy 
the  chart.  The  drivers’  names  and 
average  speeds  should  be  sufficient. 

ACTIVITIES 

1.  If  you  have  not  already  done  so,  see 
the  Activities  listed  on  pages  284  to  285 
in  the  teaching  notes. 

2.  The  students  may  be  interested 
in  computing  some  of  their  “personal 
speeds”  (with  each  others’  and  the 
teacher’s  help). 

Use  a  trundle  wheel  or  metric  tape 
to  measure  distances  students  might 
walk,  jog,  or  run  in  10  s.  (Starting  from 
a  start  line  at  “Go!”  and  dropping  a 
baton  when  a  timer  who  has  timed  10  s 
calls  “Drop!”  will  help  keep  measure¬ 
ments  fairly  accurate.)  Have  the 
students  record  their  distances. 

Dividing  their  distances  by  10  will  yield 
their  personal  m/s  (metres  per  second) 
rate. 


‘Indy  800” 


One  lap  around 
the  track  is  about 
4  km 

Al  Ferrati  made  3  practice  laps. 


Drivers  try  to  complete 
200  laps  (or  800  km)  in 
the  shortest  time! 


1  st  lap  - 
2nd  lap 
3rd  lap  - 


241  km/h 
-  223  km  'h 
250  km/h 


What  was  Al  Ferrati’s  average  speed ? 


_ 

7 

/ 


Exercises 


Other  drivers  made  practice  laps.  Find  the  average  speed  for  each  driver  for  the  number  of 
laps  driven. 


I8fe>  km/h 

219  km/h 
23b  Km/h 
217  km  /h 

239  km  |h 
230  km|h 


Driver 

Practice  Laps  {in  krr 

h) 

Average  Speed 

ft  1 

*  2 

ft  3 

if  4 

*  5 

.*6 

(a). 

Rod  Emerson 

198 

171 

185 

190 

— 

— 

■ 

(b) 

Wendy  Graham 

216 

206 

225 

22.4 

224 

•— 

(c) 

Mike  Taylor 

240 

225 

243 

— 

— 

■ 

(d) 

Conrad  Dent 

■223 

21  1 

— 

— 

— 

— 

■ 

(e) 

Phil  Laver 

247 

229 

240 

235  ‘ 

240 

243 

■ 

(f) 

Tom  Barlow 

228 

236 

222 

232 

232 

— 

■ 
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BRAINTICKLER 


Using  any  of  the  4  operations  (and  brackets  if  necessary),  make  the  numbers  from  1  to  1 0 
with  3's  only. 


The  first  one  is  done  for  you! 


Other  answers  poSSiWe  . 


(  3  +  3  ) 

-j- 

( 3 

+ 

3 

3  •  3 

-4- 

• 

3 

• 

3 

3*3 

• 

(3 

4 

• 

3 

(3*3 

+- 

• 

3 

). 

3 

( 3  •  3  > 

3 

4 

• 

3 

(3  •  3  J 

13 

• 

3 

3*3 

+ 

• 

3 

4 

• 

3 

(3.3) 

• 

(3 

• 

3 

CO 

•  X 

CO 

+ 

• 

(3 

• 

3 

3*3 

• 

3 

X 

• 

3 

=  1 
=  2 
=  3 
=  4 
=  5 
=  6 
=  7 
=  8 
=  9 
=  10 


Try  using  5’s. 
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OBJECTIVE 

To  create  number  expressions 

PACING 

Level  A  Optional 
Level  B  Optional 
Level  C  Optional 

BACKGROUND 

This  exercise  is  an  extension  of  those 
presented  on  page  283.  The  difficulty 
level  is  increased  by  using  four  identical 
numbers  (e.g.,  3).  Note  that  the  exercise 
is  of  the  “encoding”  or  building  type 
which  requires  a  sound  understanding 
of  the  order  of  operations. 

USING  THE  BOOK 

While  the  more  able  students  will  be 
most  successful  with  this  exercise, 
encourage  all  students  to  solve  as  many 
as  possible.  Suggest  that  the  expressions 
need  not  be  done  in  order,  e.g.,  while 
trying  to  solve  the  expression  for  2,  a 
student  may  inadvertently  solve  the 
expression  for  5. 
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OBJECTIVE 

To  read  and  interpret  circle  graphs 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM71. 

USING  THE  BOOK 

You  may  wish  to  use  these  two  pages  as 
an  oral  exercise.  The  graphs  and  their 
accompanying  questions  could  be  used 
as  a  basis  for  some  informal  data 
gathering  in  your  own  classroom  or 
school. 

By  a  show  of  hands,  find  out  how 
the  students  in  your  classroom  come  to 
school.  Compare  the  results  to  those  in 
the  first  graph  in  the  student’s  text. 
While  the  graph  provides  no  numerical 
data,  some  sample  comparisons  can  be 
made,  e.g.,  about  half  the  students  walk 
to  school,  about  a  fourth  ride  the  bus. 
How  does  this  data  compare  with  the 
informal  survey  taken  in  your 
classroom? 

The  other  graphs  on  pages  288  and 
289  could  be  used  in  a  similar  manner. 
You  might  pose  questions  such  as, 

“How  might  a  TV  network  use  the 
Favourite  TV  Sports  graph  to  adjust  its 
sports  programs?’’  “How  could  a  radio 
station  use  the  Favourite  Kinds  of 
Music  graph?” 


Circle  Graphs 

HOW  STUDENTS  COME  TO  SCHOOL 


Some  circle  graphs  use  words. 

The  Grade  5  students  at  Meadowvale 
School  were  asked  which  sports  they 
enjoyed  watching  the  most. 

6.  Which  sport  did  most  students  enjoy 
watching?  Hockey 

7.  Which  sport  did  the  fewest  students 
enjoy  watching?  $as^tU\l 

8.  Which  is  more  popular,  football  or 
soccer?  Foolba\\ 

9.  Which  two  sports  are  enjoyed  equally 
well?  Football  and  basebaAl. 


Some  circle  graphs  use  pictures. 

1.  What  does  each  picture  represent? 

The  students’  means  of  cominy  fo  school. 

2.  How  do  most  students  come  to  school? 

They  ioalt 

3.  How  do  the  fewest  students  come  to 
school?  By  car. 

4.  Do  more  students  ride  their  bicycles  or 
take  the  bus  to  school?  like  bus. 

5.  About  what  fraction  of  the  students 
walk  to  school?  j[ 


FAVOURITE  TV  SPORTS 
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HOW  STUDENTS  LISTEN  TO  MUSIC 


12.  What  is  the  most  popular  method  for  listening  to  music? 

Radio 

13.  What  two  methods  are  equally  popular?  Tapes  and  records 


Some  circle  graphs  use  percent. 

All  of  the  Grade  5  students  at  Fairview 
School  were  asked  how  they  listened  to 
music. 

10.  What  percent  of  all  the  students  like  to 
listen  to  music  on 

(a)  radio?  757©  (b)  tapes?  ID 70 

(c)  records?  )07o  (d)  TV?  57» 

11.  (a)  Find  the  sum  of  the  percents.  100% 

(b)  What  does  this  sum  represent? 

All  of  iVieGradeB  sWdents  at 


Fairview  Sc-koo 

14.  How  do  you  listen  to  music?  How  do  your  friends  listen  to  music? 


FAVOURITE  KINDS  OF  MUSIC 


People  in  a  neighbourhood  were  asked 
about  their  favourite  kinds  of  music. 


15. 


16. 


17. 


(a)  Find  the  sum  of  the  percents.  loo% 

(b)  What  does  this  sum  represent? 

A\\  of  the  people  asted. 

Which  is  more  popular: 

(a)  Rock  ’n’  Roll  or  Country  and 
Western?  Rock  V  Roll 

(b)  Rock  'n'  Roll  or  Light  Classical? 

Light  CAaSsieoA 

What  percent  of  the  people  listen  to 

(a)  Popular  Ballads  and  Light  Classical?  <oO% 

(b)  Serious  Classical  and  Country  and 
Western?  I97» 


Serious 

Classical 


Interpreting  circle  graphs  289 


ACTIVITIES 

1.  Students  could  be  encouraged  to 
bring  circle  graphs  found  in  newspapers 
and  magazines  to  class.  The  primary 
objective  would  be  to  have  students 
read,  interpret,  and  discuss  the  graphs. 
In  addition  this  might  provide  an 
opportunity  to  discuss  how  artists  make 
creative  use  of  colour,  cartoons, 
sketches,  and  other  devices  to  heighten 
the  impact  of  the  displayed  data. 

2.  Some  students  may  wish  to 
make  some  simple  computations  with 
the  circle  graphs  on  page  289. 

Example 

80  students  at  Fairview  School  were 
asked  how  they  listened  to  music.  How 
many  students  listened  to  radios? 
records?  tapes?  TV? 

Radio 

75%  -*  -  0.75  —  0.75  X  80  =  60 

Records 

10%  w  0A  0.1  X  80  =  8 
Tapes 

jy  and  so  on. 

3.  A  few  of  the  more  able  students 
might  want  to  know  about  construction 
of  circle  graphs.  Provide  them  with  very 
simple  data  at  first. 

Example 


"avourite  Fruit 

Fruit 

Number  of  Students 

Oranges 

40 

Apples 

20 

Grapes 

10 

Bananas 

10 

Total  =  80 

Each  group  of  students  is  represented 
by  a  certain  segment  of  the  circle.  The 
size  of  the  segment  is  determined  by 
multiplying  the  ratio  of  each  group  to 
the  total,  times  360°  (the  total  number 
of  degrees  in  a  circle).  The  degrees  are 
measured  in  the  circle  using  a 
protractor. 


Oranges 

Apples 

Grapes 

Bananas 


™  X  360 
80 

lo  X  360 
io  X  360 

i  x  360 


A  few  students  may  wish  to  display 
the  data  gathered  informally  in  the 
classroom  discussions  by  constructing 
circle  graphs. 
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OBJECTIVE 

To  construct  a  pictograph  and  bar  graph 

PACING 

Level  A  1-4 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper 

SUGGESTIONS 

Initial  Activity  Discuss  with  students 
the  three  steps  used  to  construct  the 
pictograph  on  page  290.  Note  the 
characteristics  of  the  pictograph:  title, 
colours  identified  in  each  row,  symbols 
carefully  drawn.  Refer  particularly  to 
the  fact  that  each  symbol  represents 
two  students  (1:2  correspondence). 

USING  THE  BOOK 

Use  Exercises  1  and  2  orally.  Discuss 
with  students  the  meaning  of  the  half 
symbols  used  for  green  and  yellow.  Ask 
students  why  Reta  and  Brant  used  1 :2 
correspondence  rather  than  1:1  corres¬ 
pondence.  [Fewer  symbols  are  needed.] 
Discuss  with  students  the 
characteristics  of  the  bar  graph  on  page 
291  which  displays  the  same  data:  title, 
colours  identified,  bars  evenly  spaced, 
bars  the  same  width,  number  of 
students  starts  at  zero,  intersection  of 
the  vertical  and  horizontal  axes  and 
progresses  by  ones  in  equal  intervals. 

The  answers  to  Exercise  3  may 
require  some  discussion.  The 
pictograph  permits  us  to  make  general 
comparisons  very  easily  (e.g.,  red  is 
obviously  the  colour  chosen  most  often; 
brown  is  chosen  least  often).  The  bar 
graph  shows  the  same  contrasts  but 
allows  us  to  make  numerical 
comparisons  much  more  easily  (e.g.,  12 
chose  red,  2  chose  brown).  In  the 
pictograph,  we  must  count  the  number 
of  symbols  and  multiply  by  2. 

Because  Exercise  4  relates  to 
numerical  comparisons,  the  bar  graph 
helps  us  most. 

Allow  students  time  to  read  the 
three  parts  of  Exercise  5  before 
assigning  it.  You  may  wish  to  have  a 
show  of  hands  to  obtain  data  for  the 
chart  (or  have  each  student  place  his  or 
her  choice  on  a  piece  of  paper  to  be 
collected  and  organized).  The  choice  of 
graph  in  step  3  will  depend  on  desired 
comparisons,  e.g.,  general  comparisons 
(pictograph)  or  numerical  comparisons 
(bar  graph). 

You  may  want  to  have  students 
work  in  small  groups.  The  construction 
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Information  Pictures 


Graphs  are  pictures 
that  display  information. 


Step  1 .  Choose  a  question. 


Step  2.  Collect  and  organize 

the  information  to  answer  the 
question. 


Step  3.  Construct  a  graph 
that  pictures  your 
information  clearly. 


■\ 

/ 

"V 


Reta  and  Brant  asked.  "What  are  the 
favourite  colours  in  our  class?" 


They  recorded  the  choice  of  each  student. 


Colour 

Tally 

Number 

Blue 

8 

Green 

5 

Red 

12 

Brown 

2 

Yellow 

■f-r-f-r 

5 

They  constructed  a  pictograph. 

FAVOURITE  COLOURS  OF  OUR  CLASS 


Blue 

©  ©  0  © 

Green 

©  9  4 

Red 

©  0  0  0  9  © 

Brown 

© 

Yellow 

9  0  4 

Each  ©  represents  2  students. 


Reta  and  Brant  presented  their  pictograph  to  the  class. 

Help  them  to  answer  the^?  questigns.  g  5  ^ 

1.  How  many  chose  red?  yellow?  blue?  green?  bro\^n?  4 

2.  How  many  more  students  chose  red  than  yellow9  blue  than  brown?  red  than  blue? 


290  Constructing  pictography 


Randy  and  Maria  used  the  same  information  to  construct  a  bar  graph. 
FAVOURITE  COLOURS  OF  OUR  CLASS 


3.  Which  of  the  two  graphs  do  you 
think  pictures  the  information  best? 

Dcvr  jjrapn 

4.  Which  of  the  two  graphs  makes  it 
easier  to  answer  Exercises  1 

and  2?  Bar  grapV\ 


Blue  Green  Red  Brown  Yellow 
Colours 

Let's  conduct  an  experiment! 

Step  1  Ask  this  question:  “Of  the  soft  drinks 

is  your  favourite9’' 

Step  2.  Collect  and  organize  the  information. 
Record  the  choice  of  each 
person  on  a  table  like  this. 

How  might  you  find  out  each 
person’s  choice? 


Soft  Drink 

Tally 

Number 

Ginger  Ale 

Cola 

Orange 

Root  Beer 

Step  3.  Construct  a  graph,  using  the  information  you  have  collected 
Which  kind  of  graph  would  you  choose? 


of  graphs  on  large  sheets  of  graph 
paper  can  provide  a  vehicle  for  group 
cooperation  and  decision  making.  The 
completed  graphs  could  be  displayed 
around  the  room.  Each  group  could 
explain  why  they  chose  a  particular  type 
of  graph. 

ACTIVITIES 

1.  Have  students  bring  graphs  from 
newspapers  and  magazines.  Discuss 
with  students  the  similarities  and 
differences  between  their  graphs  and 
those  found  in  the  media. 

2.  Individuals  or  groups  of 
students  could  be  encouraged  to 
conduct  one  of  the  experiments  listed 
on  the  top  of  page  292.  Explain  to 
students  the  difference  between 
“unlimited”  and  “limited”  information. 
For  example,  if  an  experimenter  asks, 
“What  is  your  favourite  ice  cream?”,  he 
or  she  may  receive  as  many  different 
selections  as  there  are  people  in  the 
sample  population.  This  “unlimited” 
approach  may  show  a  broad  range  of 
selection,  but  it  does  little  to  show  a 
hierarchy  of  favourites.  Using  the 
“limited”  approach,  an  experimenter 
selects  a  limited  number  of  choices  and 
asks,  “Of  these  5  flavours,  which  is 
your  favourite?”  In  this  case,  the  data 
are  more  easily  collected  and  displayed. 
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OBJECTIVES 

To  construct  a  broken  line  graph 
To  provide  practice  in  multiplication, 
division,  and  order  of  operations 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

graph  paper 

BACKGROUND 

Circle  graphs,  pictographs.  and  bar 
graphs  are  generally  used  to  compare 
specific  items  at  a  certain  point  in  time. 

While  the  broken  line  graph 
permits  comparisons,  its  real  value  is  in 
showing  trends  over  a  period  time  (e.g., 
sales,  temperature). 

USING  THE  BOOK 

Exercise  1  provides  a  follow  up  to  pages 
290  and  291.  The  collection  and  display 
of  information  could  be  conducted  as  a 
specific  lesson,  or  over  a  period  of  time. 
Whatever  the  case,  you  will  want  to 
review  with  students  the  three  steps 
used  to  construct  a  graph.  Also,  review 
the  explanatory  discussion  found  in  the 
teaching  notes  in  Activity  2  for  pages 
290  and  291  (i.e.,  “limited”  and 
“unlimited”  information). 

In  Exercise  2,  discuss  the  infor¬ 
mation  by  asking:  “At  what  time  was 
the  highest  (lowest)  temperature 
recorded?”  “When  did  the  greatest 
temperature  decrease  (increase)  occur?” 

Discuss  with  students  the  character¬ 
istics  of  the  graph.  Clues  to  the 
construction  of  such  a  graph  could  be 
given  by  asking:  “Why  is  this  graph 
called  a  broken  line  graph?”  [Line 
segments  are  used  to  join  “dots”  which 
represent  hourly  recorded  temperatures.] 
In  order  to  save  time,  you  may 
wish  to  provide  students  with  a  repro¬ 
duced  graph  for  Exercise  3.  Note 
whether  the  “dots”  are  placed  in  the 
appropriate  places  first  and  then 
broken  lines  are  drawn. 

When  the  graphs  are  completed, 
have  students  interpret  the  data.  Use 
questions  such  as:  “Which  month(s) 
showed  the  greatest  sales?  least  sales?” 
“How  could  we  explain  the  growth  of 
sales?”  “How  could  we  explain  the 
growth  of  sales  after  March?  the  drop 
in  sales  after  July?”  “How  would  this 
graph  be  useful  to  the  Benton  Bicycle 
Shop  for  next  year’s  sales?” 


More  Graphs 


2. 


Conduct  an  experiment  about  one  of  these  topics  Remember  to  use  the  3  steps  on 
Page  290  Make  a  graph  that  best  pictures  your  information 

(a)  Favourite  ice-cream  flavour 

(b)  Favourite  foods 

(c)  Pets  in  the  home 

(d)  Favourite  TV  shows 

(e)  Favourite  cartoons 

(f)  Number  of  students  with  birthdays  each  month 

(g)  Number  of  days  of  rain,  cloud,  and  sun  in  a  month 

(h)  Team  standings  for  hockey,  baseball,  or  soccer 


Fred  and  Freda  measured  the  temperature  each  hour. 

They  constructed  a  broken  line  graph  to  picture  their  information. 


Time  of  Day 

°C 

09:00 

12 

1 0.00 

16 

-  1  1  00 

14 

12:00 

1  1 

13  00 

14 

14:00 

8 

15:00 

9 

Compare  this  graph  to  a  (a)  pictograph  (b)  bar  graph. 
In  what  ways  is  it  different?  similar? 
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3.  Copy  and  complete  this  graph  using  the  information  in  the  table. 
(The  first  4  months  have  been  done  for  you!) 


Month 

Bicycles  Sold 

Jan 

20 

Feb 

15 

Mar 

10 

Apr. 

40 

May 

50 

June 

50 

July 

55 

Aug. 

40 

Sept 

25 

Oct. 

'15 

Nov. 

10 

Dec. 

75 

4.  Conduct  one  of  these  experiments.  Construct  a  broken  line  graph  to  picture  your 
information. 

(a)  Record  the  hourly  temperature  outside  your  school. 

(b)  Record  the  highest  daily  temperature  for  one  week. 

(c)  Record  the  highest  daily  temperature  for  one  month. 

(d)  Record  the  attendance  of  students  in  your  classroom. 

(e)  Record  the  average  weekly  rainfall  (or  snowfall). 

(f)  Record  your  test  marks  over  a  period  of  time. 


Tune  Up 

Estimate  by  rounding  up  and  rounding  down.  Calculate. 


52  Between  2'  76 

Between  3' 

32 

Between  4- 

56 

Between 

74 

Between 

X46  Sooo  X84 

SbOO 

X48 

1200 

X62 

3000 

X  1  8 

700 

an<j 

and 

and 

and 

.....*. _ 

and 

239a  3ooo. 

Divide  using  short  division. 

moo. 

153b 

2000. 

3472 

4200. 

1332 

KoOO. 

6.  4  )  685  17/ £  1  7.  7 

)  973  /39  8.  6)714  //9 

9.  9  )  1032 

10.  8  )  6408  Sol 

11.  7  X  3  +  5  -  6  2.0 

12.  8  -  2  +  4  X  2  |2 

13.  28-6 

X  4  +  5  <? 

The  Tune  Up  exercises  have  been 
included  to  provide  skill  maintenance. 
The  following  chart  shows  where  the 
specific  skills  were  presented  in  the  text. 


Exercise 

Page 

1-5 

85 

6-10 

273 

11-13 

280-282 

ACTIVITIES 

1.  Exercise  4  requires  the  collection  of 
data  over  a  fairly  long  period  of  time. 
Small  groups  of  students  could  identify 
the  experiment  they  wish  to  conduct, 
then  assign  responsibilities.  For 
example,  John  could  get  the 
thermometer  and  put  it  outside  the 
window  and  bring  it  in  at  the  end  of 
the  day;  Sally  could  record  the  hourly 
temperatures;  Freda  could  start 
drawing  a  rough  draft  of  the  graph;  etc. 

2.  Data  which  lends  itself  to 
display  on  a  broken  line  graph  can  be 
found  in  various  almanacs.  An 
interested  group  of  students  might  want 
to  select  some  data,  construct  a  line 
graph,  and  present  the  results  to  the 
rest  of  the  class. 

3.  Much  of  the  information 
gathered  during  the  Activities  on  pages 
284  to  286  of  the  teaching  notes  will 
lend  itself  nicely  to  graphing. 


Constructing  broken  line  graphs,  practice 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM72. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision. 
Assistance  should  be  given  only  when 
the  instructions  are  not  understood. 
After  the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
264). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page 
Number 

1 

A 

268-270 

2 

B 

272,  273 

3(a)-3(d) 

C 

274 

3(e)-3(h) 

D 

276,  277 

5 

E 

280-282 

6 

F 

284-286 

7 

G 

292 

4 

H 

various 

Chapter  Test 


3. 


(a) 

Show  how  you  would  estimate  the  answers  for  these  questions. 

Round 
4ou)n: 
80 
‘X  50 

Round 

Up: 

90 

XfoO 

(i)  275 

300 

(ii) 

720 

700 

(iii) 

86 

+  423 

+  400 

-387 

- 

400 

X52 

848 

700 

333 

300 

4472 

O 

o 

o 

5400 

(b) 

Find  the  answer  for  each  question. 

BeLoeen  4000  and 

5400. 

Use  short  division  to  find  the  quotients. 

14- 

r2J 

. 2£± 

(a) 

6  )  84 

(b)  7  )  238 

(c) 

4  [508 

(d) 

b  ) 

1205 

Divide. 

0. 9 

2.8 

1.8 

2.48 

(a) 

3  j~2.7 

(b)  4)11 .2 

(c) 

6  )  10.8 

(d) 

7  ) 

17.36 

0.7 

3.5 

+  7 

2.09 

(e) 

23  )  16.1 

<f)  21  )  73.5 

(9) 

36  )'  169.2 

(h) 

26  )  54.34 

Solve. 

(a) 

1  74  empty  pop  bottles. 

(b) 

25.2  m  of  sailing  rope. 

6  bottles  in  every 

case. 

It  is  cut  into  4  equal  pieces. 

.  How  many  cases?  S3 

What  is  the  length  of  each  piece? 

to. 3  m 

Perform  the  operations. 
(a)  (6  +  8)  -  2  7 
(d)  5  X  8  +  2  42 


(b)  18-2X58 
(e)  6  X  5  +  5  X  3  45 


(C)  24  -  (3  X  4}  ^ 

■(f)  32  -  (3  +  1 )  -  4  4 


6.  Find  the  average  of  each  set  of  numbers. 

(a)  21 , 25.  1 9,  23  22  (b)  14.2,  13.1.  16.5  |4.fe>  (c)  83,90.79.85.83  84 

Highes:  Weekly  Temperatures  for  July 


7. 


Construct  a  line  graph  to  show 
the  information  in  this  table 


Week 

Temperature 

first 

26 

second 

21 

third 

27 

fourth 

32 

fifth 

28 
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Chapter  9  test 


294 


Cumulative  Review 

1.  Calculate. 

207 

(a)  4629  (b)  50.16  (c)  238  (d)  5  !T035~ 

-1708  -37.24  X  41 

“2T2T  127T2  VI 58 

2.  Write  the  following  as  products  of  their  prime  factors. 

(a)  24  2X2XZX3  (b)  45  3X3X5  (c)  39  3X13 

3.  Write  the  greatest  common  factor  of  each  pair  of  numbers. 

(a)  3.  21  3  (b)  5.  10  5  (C)  27.  18  9 


4.  Write  the  least  common  multiple  of  each  pair  of  numbers, 
(a)  4,  8  8  (b)  3.  7  21 


(c)  4.  6  12- 


5.  Express  each  as  a  decimal. 

(a)  I  0.25  <b)  ;0 

6.  Express  each  as  a  fraction. 


(a)  37%  ^5 


7.  Express  each  as  a  percent. 

(a)  3  30  70  (b)  0.45 

8.  Calculate. 

(a)  10%  of  42  4.2  (b)  90%  of  35  31.5 

9.  Add. 


0.7 

(c) 

65%  0fe5 

(d) 

f  0.4 

43 

too 

(c) 

1.7  lib 

(d) 

0  2  £  or¬ 

45  70 

(c) 

]  25  Io 

(d) 

al  45% 

1  +  5  Ji  1-2. 

'a'  10  +  io  IO  or  1 10 


(b) 


(c) 


ii.  These  two  triangles  are 
congruent.  Name  the 
matching  vertices. 


+  s 


+  65 


io.  Subtract. 

(a)  6  ’  JL 


8  8  8 


(b) 


7 

a 

7 


«i 


8 

5  -ft 


(C)  7 1- 


12 


24- 


-2  7  STcr5± 


B  D 
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OBJECTIVE 

To  review  and  test  selected  concepts  and 
skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review  the 
pages  that  contain  any  problems  of  the 
type  they  missed.  Some  students  can  do 
this  on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or, 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page  Number 

1(a) 

3 

1(b) 

12 

1(c) 

86 

1(d) 

142 

2 

214 

3 

217 

4 

221 

5 

236, 258 

6,7 

257 

8 

259 

9(a),  10(a) 

233 

9(b) 

246 

10(b) 

247 

9(c),  10(c) 

250 

11 

54 
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CHAPTER  10  OVERVIEW 


The  transformations  of  slides,  flips,  turns,  and 
enlargements  are  developed  further  by  discussing 
congruence  and  corresponding  parts  of  the  patterns. 
Symmetry  is  discussed  also.  Tessellations  are  explored 
through  activities.  The  whole  chapter  is  developed  for  a 
hands-on  involvement  by  the  students.  This  chapter 
might  be  integrated  with  some  art  experiences. 

OBJECTIVES 

A  To  identify  and  draw  slide  images  of  a  shape 
B  To  identify  and  draw  turn  images  of  a  shape 
C  To  identify  and  draw  flip  images  of  a  shape 
D  To  draw  an  enlargement 

E  To  identify  the  line  of  symmetry  on  a  symmetric 
shape 

F  To  use  congruent  shapes  for  tiling  and  to  identify 
matching  vertices  and  sides  of  congruent  shapes 

BACKGROUND 

While  we  use  the  terms  slides,  flips,  and  turns,  the 
geometric  terms  are  translations,  reflections,  and 
rotations.  These  three  transformations  are  isometric 
which  means  that  the  images  and  objects  in  each  are 
congruent  (i.e.,  the  size  and  shape  of  an  object  is  not 
changed  in  the  image).  An  enlargement  is  called  a 
dilatation.  Many  of  the  patterns  formed  in  modern 
wall  and  floor  coverings  have  a  transformational  basis. 
As  well,  special  and  valuable  qualities  of  certain 
polygons  centre  on  the  number  of  lines  of  symmetry 
each  has. 

MATERIALS 

paper 
scissors 
paints 
crayons 
geo-boards 
elastic  bands 


CAREER  AWARENESS 

Physical  Therapist  [318] 

Physical  therapists  help  people  who  have  injuries  or 
certain  diseases  by  providing  treatments  usually 
involving  activities  such  as  exercise,  stimulation 
through  heat,  light  and/or  massage.  They  must  have 
an  in-depth  knowledge  of  bone  and  muscle  structure, 
tendon  and  ligament  function,  the  nervous  system,  and 
how  all  of  these  components  work  together  to  enable 
people  to  use  their  limbs.  They  must  be  well  aware,  not 
just  of  the  treatment  process,  but  also  of  retraining 
techniques  as  well.  They  are  often  involved  in  helping 
patients  “relearn”  a  skill  such  as  walking,  bending,  or 
lifting  that  was  previously  taken  for  granted. 

Many  professional  sports  teams  use  the  services  of 
physical  therapists  to  help  their  injured  athletes  get 
back  into  form  more  quickly  and  completely. 

Many  physical  therapists  work  in  hospitals,  but 
sometimes  they  work  in  clinics  or  special  offices.  To  be 
a  physical  therapist,  one  must  have  a  license.  A  license 
is  obtained  only  after  extensive  training  in  special 
schools  or  universities  for  three  to  four  years.  Physical 
therapists  need  more  than  a  normal  share  of  kindness, 
patience,  and  understanding. 


dot  paper 

semi-transparent  mirrors 
2  cm  grid  paper 
4  cm  grid  paper 
boxes  with  lids 
0.5  cm  grid  paper 


Line  Symmetry 


Fold  a  piece  Cut  a 

of  paper,  pattern. 


Open. 


Put  paint 
on  paper. 


Fold  and 
press. 


Open. 


'y: 

Line  ot  symmetry 


Line  of  symmetry 


Exercises 

i.  Make  designs  using  the  two  methods  shown  above. 


2. 


Fold  paper  and  cut  a  pattern  that  looks  like  this.  Open. 
This  is  called  a  kite. 


(a) 

(b) 

(c) 

(d) 

(e) 


How  many  sides  does  a  kite  have?  ^ 

Measure  sides  AB  and  AC  on  your  kite. 

What  do  you  notice?  Theg  are  congruent. 

Measure  sides  BD  and  CD.  What  do 

you  notice?  They  are  cong<-a.e.'r\L 

How  many  pairs  of  equal  sides  does  a  kite  have? 

How  many  lines  of  symmetry  does  a  kite  have?  I 


Put  a  paint  spot  on  paper. 

Fold  and  press.  Open. 

Mark  the  line  of  symmetry. 

Pick  a  point  on  one  half. 

Draw  a  line  to  its  match  in  the  other  half. 
Do  this  for  two  other  points. 

What  do  you  notice  about  these  lines? 


Yck-tc-Virvo 
fne.  C  line 


points  are  tke.  same  distance.  4Y «n  tke  YU 
oF  Symmetry). 


Symmetry  297 


OBJECTIVE 

To  create  symmetric  shapes  by  folding 
and  cutting,  and  paint  spots 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

line  symmetry 

MATERIALS 

paper,  scissors,  paint 

BACKGROUND 

A  major  concept  in  geometry  is  one  of 
correspondence  (i.e.,  corresponding 
points  on  symmetric  shapes  and  on 
congruent  shapes). 

A  kite  is  a  shape  with  at  least  1 
line  of  symmetry  and  2  pairs  of  equal 
sides.  All  sides  may  be  equal,  but  this  is 
not  necessary. 

Kites 

This  one  is  also 
a  rhombus. 

USING  THE  BOOK 

Students  will  readily  follow  the  activities 
on  this  page.  Illustrate  and  take  the 
students  through  the  practice  exercises 
shown  in  each  of  the  display  panels. 
Then  let  the  students  do  several  others 
on  their  own. 

In  Exercise  2,  discuss  the 
properties  of  a  kite. 

In  Exercise  3,  discuss  the  way  to 
identify  matching  points.  Refer  to  some 
of  the  shapes  made  in  Exercise  1.  Note 
that  the  line  segments  joining 
corresponding  points  are  (a)  parallel, 
and  (b)  cut  in  half  by  the  line  of 
symmetry. 


ACTIVITIES 

1.  Encourage  the  students  to  cut  out 
and  name  symmetric  creations.  They 
may  wish  to  colour  the  cutouts.  After 
they  have  coloured  them,  discuss 
whether  or  not  the  shapes  are  still 
symmetric  (i.e.,  the  shapes  are  but  are 
the  colouring  patterns?).  Challenge  the 
students  to  colour  so  that  symmetry  is 
maintained. 

2.  Have  students  arrange  a 


bulletin-board  display  on  line 
symmetry.  Ask  students  to  bring 
pictures  from  magazines.  The  line  of 
symmetry  should  be  drawn  on  each 
picture. 

3.  The  students  might  enjoy 
making  “symmetry  paintings”.  Have 
them  use  the  folding  method  to  paint 
pictures  depicting  reflections  (i.e.,  trees 
reflected  in  lakes,  faces  in  mirrors,  and 
so  on). 


297 


OBJECTIVES 

To  make  a  flip  pattern  on  a  geo-board 
To  draw  a  flip  pattern  on  dot  paper 
(geo-paper) 


PACING 

Level  A  All 
Level  B  All 
Level  C  All 


MATERIALS 

geo-boards,  elastic  bands,  dot  paper 


BACKGROUND 

In  making  flip  patterns,  we  use  the 
concept  of  corresponding  vertices  being 
equidistant  from  the  line  of  symmetry. 
Flip  patterns  form  two  congruent 
shapes.  Two  shapes  are  congruent  if 
they  are  the  same  size  and  shape. 


Flip  Images 


Work  in  pairs.  Use  geo-boards 


peg 


To  play: 

The  first  player  makes  a 
shape  on  the  geo-board. 
The  second  player  must 
make  the  flip  image  of 
the  shape. 


Exercises 


i.  Play  the  game  above  in  pairs.  Take  turns  making  the  first  pattern.  A  point  is  won  for  each 
correct  image. 


USING  THE  BOOK 

If  geo-boards  are  not  available,  do  page 
298  on  dot  paper.  As  illustrated  in  the 
pupil  display,  have  the  first  student 
make  a  shape  on  a  board  (or  on  dot 
paper).  Then  have  the  second  student 
place  his  or  her  board  next  to  the  first 
board.  Have  the  second  student  make 
the  flip  pattern.  Stress  informality.  In 
the  display,  the  1st  peg  is  2  units  from 
the  line  of  symmetry;  therefore,  the  1st 
peg  of  the  second  shape  must  be  2  units 
from  the  line  of  symmetry.  Then  repeat 
for  each  peg.  Let  the  students  play  the 
game  as  indicated  in  Exercise  1.  In 
Exercise  2,  have  the  students  work 
independently.  Ask  the  students  to 
work  in  pairs  to  check  each  other’s 
work. 

On  page  299  in  Exercises  1  and  2, 
have  the  students  work  independently 
on  geo-paper  or  dot  paper.  Students 
working  in  pairs  can  check  each  other’s 
work.  Discuss  the  answers  to  the 
questions.  Emphasize  that  (a)  a  point 
and  its  matching  point  are  the  same 
distance  from  the  line  of  symmetry,  and 
(b)  each  pair  of  shapes  are  congruent. 

In  Exercises  1  and  2,  the  students  can 
check  their  own  work  by  folding  the 
paper  on  the  line  of  symmetry  and 
placing  the  folded  paper  on  a  window 
to  see  if  the  two  shapes  match. 


2.  Make  each  pattern  on  your  geo-board 
Then  make  the  flip  pattern. 


298 


FiiDS 


298 


More  Fiip  Images 

1.  Use  dot  paper. 


Make  a  pattern  on  the  left  side. 

D  E  l  F  G 

Draw  a  line  of  symmetry. 

•  » — «  •  4  •  p — »  • 

Draw  the  flip  image  on  the  right  side. 

•  /•  •\*  ♦  •/•  A  • 

Point  B  matches  point  A.  G  H  F 

•  /•  •  \  A+  B /  •  #\  • 

What  point  matches  point  D?  C?  E? 

•  /  •  /  •  *  •  •  \  • 

(a)  Use  dot  paper. 

i  /  •  •  ♦  •  • 

Copy  each  pattern. 

*c*  •  •  t  •  • 

Make  the  flip  image  of  each. 


Each  point  and  its  matching  point  a-re.tne  same  d;st<xrsc.c  -from  the  line  <jC 
(b)  How  far  is  each  point  and  its  matching  point  from  the  line  of  symmetry?  symmetry. 

A  B  C  D  E  F 


BRAINTICKLER 

Solitaire. 

Trace  the  grid  pattern. 

Place  square  and  circular  markers  as  shown. 
Squares  move  down  only. 

Circles  move  up  only. 

To  win:  Get  the  squares  where  the  circles 
are  and  the  circles  where  the  squares  are. 


ACTIVITIES 

1.  Have  the  students  play  the  game  in 
Exercise  1,  page  298,  with  these 
variations: 

(a)  there  are  to  be  exactly  4  vertices  in 
the  shape, 

(b)  there  are  to  be  exactly  5  vertices  in 
the  shape. 

2.  Provide  a  challenge  such  as  the 
following.  These  numbers  are 
palindromes.  They  read  the  same 
forwards  as  backwards:  3553,  44  (they 
are,  in  a  sense,  flip  images).  You  can 
form  palindromes  by  adding  a  number 
and  its  reverse.  You  may  have  to 
reverse  and  add  more  than  once. 
Example 
48 
+  84 

132 
+  231 

363 

Choose  any  2-digit  number.  Form  a 
palindrome.  Are  there  any  numbers 
which  do  not  form  palindromes?  [No, 
though  some  numbers  must  be  reversed 
and  added  many,  many  times,  e.g.,  97.] 


Flips  299 


OBJECTIVES 

To  use  a  semi-transparent  mirror  to  draw 
flip  patterns 

To  review  basic  computational  skills 

PACING 

Level  A  Mirrors  —  All;  Tune  Up  —  All 
Level  B  Mirrors  —  All;  Tune  Up  — 
Odd-numbered  exercises 
Level  C  Mirrors  —  All;  Tune  Up  — 
Optional 

VOCABULARY 

transparent 

MATERIALS 

semi-transparent  mirrors 

SUGGESTIONS 

Initial  Activity  Commercial 
products  are  available;  however,  red 
plastic  held  in  a  block  of  wood  at  a 
right  angle  to  the  paper  can  be  made 
easily.  The  plastic  must  be  held  at  a 
right  angle  to  the  page. 


Mirrors 

We  can  use  a  transparent  plastic  mirror  to  draw  flips. 


Right 

angle 


Exercises 


2.  Trace  each  shape.  Use  a  transparent  mirror  to  complete  the  mirror  pattern. 


300  Using  mirrors  for  flips 


Provide  students  with  the  semi¬ 
transparent  mirrors  and  let  them 
explore  the  various  aspects  of  it  and 
what  it  does.  Discuss  the  beveled  edge 
and  the  fact  that  it  should  always  be 
facing  the  user. 


300 


Tune  Up 


660-469 


1.  23.4  +  4.569  +  632.5 
Subtract. 

3.  324.5  -  16.2  308.3 
Add. 


5-  s  +  10  —  or  -L  6-  2  +  4  i 

'0  2  a. 


2.  356.1  +  0.374  +  6.28  ^2  754- 


4.  62.456  -  8.39  54.  otob 


Complete. 


9. 


1  =  i2 


1  q  =  ®  4 

lu'  3  12 


S'  10 

Multiply. 

46/.  34 

13:  234  X  56/3  10 4  14.  256.3  X  1.8 

Change  to  a  decimal. 

17.  50%  o.S  18.  75%  0. 75 


Subtract. 

7  —  ~  1  2 

10  2  —  or 

/0  5 

S 


11. 


1 


4  20 

Divide. 


15.  23  )  456 


J..9..R  1 9 


I  8.  |  -  1  1 


12  i-  =  =-  6 

'*•  5  15 


r . 16.. 

16.  36  f 3456 


Find. 

19.  20%  of  80  16  20.  60%  of  50  30 


Flips,  practice  301 


USING  THE  BOOK 

Following  the  display  at  the  top  of  the 
pupil  page,  ask  the  students  to  draw  a 
shape  on  a  page.  Have  the  students  use 
plastic  mirrors  to  draw  the  flip  by 
looking  in  the  mirror,  reaching  behind, 
and  tracing  the  shape  seen  there. 

Repeat  with  several  other  shapes.  While 
completing  Exercises  1  and  2,  discuss 
what  the  students  are  doing  by  eliciting 
what  each  sees  and  draws. 

The  Tune  Up  exercises  have  been 
included  to  provide  practice  in  various 
arithmetic  skills.  If  some  students 
experience  difficulties,  you  may  wish  to 
provide  remediation.  The  following 
chart  shows  where  the  various  topics 
were  presented  in  the  text. 


Exercise 

Page 

1-4 

7,  16 

5,  6 

246 

7,  8 

247 

9-12 

240 

13 

86 

14 

94 

15 

145 

16 

139,  141 

17,  18 

258 

19,  20 

259 

ACTIVITIES 

1.  Repeat  the  display  by  having  each 
student  draw  a  shape  on  a  page.  Then 
ask  the  students  to  exchange  pages. 
Each  is  to  make  the  flip  pattern. 

2.  Have  the  students  make  patterns 
which  are  words  when  flipped  as  in 
Exercise  1(b). 

3.  Have  the  students  make 
patterns  which  are  words  when 
completed  by  a  flip  as  in  Exercise  2. 


301 


OBJECTIVE 

To  draw  the  lines  of  symmetry  on 
polygons 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

semi-transparent  mirrors 

BACKGROUND 

The  number  of  lines  of  symmetry,  along 
with  the  number  of  sides,  helps  to 
define  and  identify  a  polygon. 

Number  of  lines  of  symmetry  of  a 
rectangle,  2;  square,  4;  isosceles 
triangle,  1;  equilateral  triangle,  3; 
scalene  triangle,  0;  parallelogram,  0; 
rhombus,  2;  kite,  1. 

USING  THE  BOOK 

Ask  the  students  to  trace  the  shapes. 
Have  them  draw  the  lines  of  symmetry 
directly  on  the  shapes. 

ACTIVITIES 

1.  Provide  students  with  a  set  of 
polygons  cut  from  cardboard.  Students 
are  to  trace  each  and  mark  the  lines  of 
symmetry  on  their  tracings. 

2.  Direct  the  students  to  copy  and 
complete  this  chart  for  the  shapes  they 
have  used  in  this  lesson. 


Shape 

Number  of 
of  Sides 

Number  of 
Lines  of 
Symmetry 

Isosceles 

triangle 

3 

1 

3.  Prepare  or  ask  students  to 
prepare  Puzzle  Cards  similar  to  this. 


I  have  4  sides. 

I  have  4  lines  of  symmetry. 
Who  am  I? 


/ 


The  Flooring  Contractor 


This  worker  is  installing  tiles 
The  tiles  must  produce  a 
repeating  pattern. 


Exercises 


1. 


2. 


Draw  this  pattern  in  the  middle  of  a 
12X12  square  grid.  Complete  the 
grid  using  this  pattern  throughout. 

Repeat  Exercise  1  using  this  pattern. 


3.  Make  up  a  small  pattern  similar  to 
that  in  Exercise  1 . 

Give  it  to  a  classmate  to  use  to  tile 
a  12  X  12  grid. 


5. 


Sergio  helped  a  customer  find  the  cost  of  tiles  for  a  new  floor. 
Sergio  knew  that  35  cartons  of  tiles  were  needed. 

Each  carton  cost  S32.58 

How  much  would  all  the  tiles  cost?  .£1(40.30 

Agnes  was  trying  to  find  the  cost  of  tiles  for  an  office. 

The  office  was  rectangular  in  shape  and  was  9  m  by  1 1  m. 
Each  carton  of  tiles  covered  four  square  metres 
How  many  cartons  should  Agnes  order? 


Repeating  patterns;  problem  solving  303 


OBJECTIVE 

To  solve  word  problems  involving  area 
and  pattern  building 

PACING 

Level  A  1-3 
Level  B  All 
Level  C  All 

VOCABULARY 

contractor,  customer,  rectangular 

MATERIALS 

2  cm  grid  paper 

SUGGESTIONS 

Initial  Activity  Review  the  concept  of 
repeating  patterns  by  providing  several 
examples  such  as:  1  2  3  1  2  3  1  2  3...; 
□  AODAO  ...;  1A2B3C4D.... 
Have  them  completed  by  student 
volunteers  being  certain  to  clarify  for 
all,  the  pattern  in  each.  Use  large  graph 
paper  (or  an  overhead  projector)  to 
provide  several  examples  of  graphic 
patterns  as  exemplified  at  the  top  of  the 
pupil  page.  Have  these  completed  also, 
noting  the  specifics  of  each  (shape, 
spacing,  colour).  You  may  wish  to 
provide  a  blank  grid  and  have  a 
volunteer  start  a  pattern  that  will  be 
completed,  before  turning  to  the  pupil 
books. 


USING  THE  BOOK 

Read  aloud  the  instructions  in  the 
exercises.  The  students  should  be  able 
to  proceed  on  their  own. 


ACTIVITIES 

1.  If  you  have  not  already  done  so,  see 
the  Activities  listed  with  the  calculation 
of  area  topics  on  teaching  note  pages 
153  to  155. 

2.  Some  students  might  enjoy  a 
challenge  such  as  this.  Make  three 
3X3  squares.  Arrange  the  digits  1 
through  9  so  that  the  sum  of  the 
numbers  in  the  first  and  second  row  is 
equal  to  the  number  in  the  third  row. 
One  arrangement  is  shown. 


3 

2 

7 

6 

5 

4 

9 

8 

1 

Other  solutions  are: 


273 

218 

235 

318 

215 

546 

439 

746 

654 

748 

819 

657 

981 

972 

963 

317 

154 

341 

243 

216 

628 

782 

586 

675 

738 

945 

936 

927 

918 

954 

3.  Have  the  students  use  graph 
paper  or  squared  paper  to  create 
patterns  for  display  on  a  bulletin  board. 


303 


OBJECTIVE 

To  complete  one  half  of  a  symmetric 
shape 

PACING 

Level  A  1-6,10-13 
Level B  4-13 
Level C  4-13 

VOCABULARY 

symmetric 

MATERIALS 

dot  paper 

RELATED  AIDS 

HMS  — DM73  and  DM74. 

SUGGESTIONS 

Initial  Activity  Use  the  overhead 
projector  and  illustrate  completing  a 
symmetric  shape  similar  to  that  in  the 
pupil  display.  Fold  the  transparency  to 
show  that  the  two  halves  match. 

USING  THE  BOOK 

Discuss  the  display  and  how  each  pattern 
was  completed  by  a  flip. 

For  Exercises  1  to  9,  have  class¬ 
mates  check  each  other’s  work.  For 
Exercises  10-12,  discuss  with  the 
students  which  letters  of  the  alphabet 
are  symmetric.  You  may  wish  to 
compose  a  list  for  their  use. 


304  Completing  symmetric  shapes 


304 


/ 


Copy  and  complete  the  other  half  to  make  a  symmetrical  shape. 
Check  using  a  transparent  mirror. 


10.  Make  words  for  your  friends  to  complete  by  flips. 
Trace  these. 

Complete  by  drawing  the  flip  images. 


Completing  symmetric  shapes  305 


ACTIVITIES 

1.  Ask  the  students  to  identify  the 
letters  of  the  alphabet  and  the  numerals 
which  can  be  flipped  to  be  completed 
or  have  a  line  of  symmetry. 

2.  Challenge  students  to  make  up 
puzzle  words  for  their  friends  as  in 
Exercises  11  and  12. 

3.  Make  up  this  activity  card  for 
students  to  do  in  their  spare  time. 
Plasticize  the  card  so  that  students  can 
use  a  water  soluble  felt  pen.  Put  the 
answers  on  the  reverse  side. 

Complete  the  blanks;  analogies. 
Example 

A  square  is  to  4  as  a  pentagon  is  to 
_ [5] 

1.  Addition  is  to  sum  as  multiplication 

is  to _ [product] 

2.  A  penny  is  to  a  dollar  as  a 

centimetre  is  to  a _ 

[metre] 

3.  January  is  to  31  as  April  is  to 
- [30] 

4.  16  is  to  4  X  4  as  49  is  to 
_ [7  X  7] 

5.  8  is  to  composite  as  7  is  to 
_ [prime] 

6.  iv  is  to  4  as  CM  is  to _ 

[900] 

7.  A  tenth  is  to  0.1  as  a  thousandth  is 

to _ [0.001] 

8.  21  is  to  odd  as  22  is  to 

• _ .  [even] 

9.  A  decade  is  to  10  as  a  century  is  to 

- [100] 

10.  7  is  to  week  as  365  is  to 
- [year] 
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OBJECTIVES 

To  make  a  slide  pattern  on  a  geo-board 
or  on  dot  paper 
To  develop  the  concept  of 

correspondence  and  congruence 

PACING 

Level  A  1-5 
Level  B  All 
Level  C  1,  2,  4-7 

VOCABULARY 

congruent 

MATERIALS 

geo-boards,  elastic  bands,  dot  paper 

BACKGROUND 

Two  shapes  are  congruent  if  one  is  the 
slide  pattern  of  the  other. 

SUGGESTIONS 

Initial  Activity  Using  a  polygon, 
illustrate  the  basic  idea  of  a  slide  by 
tracing  it  on  the  chalkboard  or  over¬ 
head  projector  and  then  sliding  it  and 
tracing  it  again.  Discuss  what  a  slide  is 
and  what  it  is  not  (i.e. ,  it  is  not  turned 
nor  flipped).  You  may  wish  to  review 
the  work  presented  on  pages  52  and  54. 

USING  THE  BOOK 

If  geo-boards  are  not  available,  do  this 
section  on  dot  paper  (geo-paper). 

Illustrate  the  procedure  indicated 
by  the  pupil  display.  Note  the  match¬ 
ing  vertices:  A'  is  6  units  to  the  right  of 
vertex  A  ;  B'  is  6  units  to  the  right  of 
vertex  B ;  C'  is  6  units  to  the  right  of 
vertex  C.  By  emphasizing  that  each 
vertex  is  moved  exactly  the  same 
amount  in  the  same  direction,  we 
develop  intuitively  a  property  of  a  slide. 

Some  students  may  need  to  make  a 
cutout  of  the  first  shape  in  order  to 
locate  the  second  shape.  Emphasize 
that  the  two  shapes  in  a  slide  are  the 
same  size  and  shape,  and  hence,  they 
are  congruent. 

Assign  Exercises  1  to  3.  Have  class¬ 
mates  check  each  other’s  work. 

Move  about  the  class  checking 
each  student’s  work.  Ask  students  to 
tell  you  what  they  are  doing,  step  by 
step.  This  helps  the  student  to  identify 
properties  of  slides. 

Exercises  4  to  6  involve  moving  the 
shape  in  two  directions.  Do  Exercise  4 
together  with  a  group.  Then  assign  the 
other  two  exercises.  Have  students 
check  each  other’s  work. 


Slides 


Slide  A  ABC  right  6  units. 


START 


Locate  A. 


Count  6  units 
right. 


JoinXt  , 

Repeat  for 

B\  C 

points  S  and  C 

Label  this 
•  point /L. 


STOP 


A  figure  and  its  slide  image  are  congruent. 


Exercises 

i.  Copy  this  triangle  on  dot  paper. 

(a)  Slide  A  DEF  4  units  right. 

(b)  Name  the  image  A  D'E'F' . 

(c)  Exchange  with  a  classmate  to  check 
the  slide. 


2. 


A 

A 

v  • 

fiik.  . 

C 

Copy  this  triangle  on  dot  paper. 

Slide  the  triangle  3  units  down. 

Label  the  image  BOX'. 

Exchange  to  check. 

Is  As  OX  congruent  to  A  BOX’?  Yes 


Make  this  car  on  dot  paper. 

Slide  the  car  10  units  right. 

Is  the  new  car  congruent  to  the  original  car9 

Yes 


306  Drawing  slides 
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4.  We  can  slide  a  triangle  right 
and  then  up'. 

Slide  A  ABC  right  4  units  and  up 
3  units. 

Copy  on  dot  paper  and  complete 
the  slide. 


Slide48CD  left  5  units  and  down 
4  units. 


Place  a  triangle  in  the  middle  of  your 
dot  paper 

Draw  each  slide  on  the  same  sheet. 

(a)  Right  3,  up  2.  Colour  it  red. 

(b)  Left  3,  down  3.  Colour  it  blue. 

(c)  Left  3,  up  1  Colour  it  yellow. 

(d)  Right  2,  down  2.  Colour  it  green 


★  7.  Design  a  shape  in  the  middle  of  a  sheet  of  dot  paper. 
Make  4  slide  images. 

Write  slide  directions  for  each  slide 


ACTIVITIES 

1.  Students,  working  in  pairs,  take 
turns  drawing  a  shape  on  dot  paper 
with  the  other  drawing  the  slide 
identified,  e.g.,  2  right,  3  down. 

2.  See  the  Activities  listed  on  pages 
52  and  54  of  the  teaching  notes. 

3.  The  students  might  enjoy  a 
challenge  such  as  this.  Copy  and  guess 
what  the  next  five  questions  and 
answers  will  be.  Check  your  guesses  by 
working  each  (or  use  a  calculator). 

(1  x  9)  +  2  =  11 
(12  X  9)  +  3  =  111 
(123  X  9)  +  4  =  1111 

4.  Copy  and  guess  what  the  next 
three  questions  and  answers  will  be  for 
this  pattern.  Check  your  guesses  by 
working  each  (or  use  a  calculator). 

(9  X  9)  +  7  =  88 
(98  X  9)  +  6  —  888 
(987  X  9)  +  5  =  8888 
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OBJECTIVE 

To  make  turn  patterns  using  cutouts 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

paper  and  scissors 

RELATED  AIDS 

HMS  —  DM75. 

BACKGROUND 

Two  shapes  are  congruent  if  one  is  the 
turn  pattern  of  the  other.  Note  that  the 
rotations  or  turns  are  made  counter¬ 
clockwise  in  the  same  way  we  measure 
angles  in  coordinate  geometry. 

A  square  fits  on  itself  by  a  rotation 
in  four  ways.  A  rectangle  fits  on  itself 
by  a  rotation  in  two  ways.  A  rhombus 
fits  on  itself  by  a  rotation  in  two  ways. 
An  equilateral  triangle  fits  on  itself  by  a 
rotation  in  three  ways. 


Rotational  Symmetry 


Toni  made  the  red  cutout. 

He  placed  a  pencil  at  A. 

He  turned  the  cutout  turn. 

A  DEB  is  congruent  to  A  D'E'B' . 


nJK  k 

centre 

m 


Exercises 


The  complete  pattern  shows  rotational  symmetry. 


308  Rotations  rotational  symmetry 
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2. 


Use  a  tracing  of  “Somersault  Jack" 
Repeat  the  steps  in  Exercise  1 
Colour  the  patterns. 


Trace  and  make  a  cutout  of  the  square  EHGF.  Place  it  on  the  shape  on  this  page. 
Put  your  pencil  on  the  turn  centre. 

(a)  In  one  full  turn,  how  many  times  does  it  match  the  original  shape?  4 

(b)  Repeat  the  exercise  for  the  rectangle?the  triangle, %nd  the  rhombus. 2- 


R 


A 

a 

0 

D 

c 

6 


c 


4.  Which  shapes  match  their  own  outlines 

(a)  twice  in  a  full  turn?  Ractan^e.  o.(vj  rYvornWs 

(b)  three  times  in  a  full  turn?  Tclom^e.  (eq.u>i\<xte.rcx.\) 

(c)  four  times  in  a  full  turn?  square. 


309 


USING  THE  BOOK 

Refer  to  the  pupil  display  on  page  308. 
Have  the  students  do  what  Toni  did: 

(a)  trace  A  DEB  with  the  stem  and  cut 
out,  (b)  place  on  page  and  trace,  (c) 
make  y  turn  and  trace  again. 

For  Exercise  1,  ask  the  students  to 
follow  the  flow  chart.  Discuss  rotational 
symmetry  informally.  Do  not  define 
rotational  symmetry  at  this  point. 

In  Exercises  2  and  3,  let  the 
students  enjoy  making  patterns  with  the 
shapes  given.  Encourage  them  to  colour 
their  patterns.  Elicit  the  word 
“congruent”  with  respect  to  the  shapes 
formed  in  each  pattern.  Elicit  the  idea 
of  corresponding  points  also. 

In  Exercise  4,  one  way  of  defining 
squares,  rectangles,  and  rhombuses  is 
illustrated.  Do  not  formalize  the 
definitions  but  rather  discuss  the 
answers  to  the  questions  thoroughly. 

ACTIVITIES 

1.  Have  the  students  make  their  own 
shapes  to  form  turn  patterns. 

2.  Ask  the  students  to  identify  the 
letters  of  the  alphabet  and  the  numerals 
which  can  be  turned  to  be  completed  or 
have  rotational  symmetry. 

3.  Have  the  students  draw  y,  y , 
and  y  turns  using  these  shapes.  Discuss 
rotational  symmetry. 
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OBJECTIVES 

To  identify  congruent  shapes 
To  review  and  maintain  the  skills  of 
multiplication  and  division  by 
powers  of  10 

PACING 

Level  A  All 
Level  B  All 

Level  C  All;  Tune  Up  —  Optional 

MATERIALS 

odd-shaped  boxes  with  lids 

BACKGROUND 

Two  shapes  are  congruent  if  one  can  be 
moved  to  fit  exactly  on  the  other. 

SUGGESTIONS 

Initial  Activity  Prepare  a  demonstra¬ 
tion-sized  odd  shape  on  the  chalkboard 
and  three  demonstration-sized  paper 
cutout  shapes  that  will  perfectly  match 
by  (a)  a  slide,  (b)  a  flip,  and  (c)  a  turn 
and  a  slide. 


Cover  1 

Chalkboard  shape 

(Slide) 

Cover  2 

Cover  3 

<3 

0 

(Flip)  (Turn  and  slide) 


Have  the  students  tell  which  move(s)  is 
(are)  necessary  for  each  cover.  Allow 
each  student  to  test  each  guess. 
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USING  THE  BOOK 

Some  students  may  need  to  make  a  cut¬ 
out  pattern  of  the  first  shape  and  then 
move  it  in  order  to  do  these  exercises. 
Encourage  this  when  it  is  necessary  or 
when  it  is  felt  desirable  by  the  student. 

Tune  Up.  If  students  have  unusual 
difficulty  with  these  problems,  you  may 
provide  appropriate  remedial  work.  The 
Tune  Up  Exercises  1  to  9  deal  with 
multiplication  of  powers  of  ten  (see 
pages  70,  71,  and  84).  The  Tune  Up 
Exercises  10  to  18  deal  with  division  of 
and  by  powers  of  ten  (see  pages  107 
and  134). 

ACTIVITIES 

1.  If  you  have  not  already  done  so,  see 
the  Activities  listed  on  pages  52  and  54 
of  the  teaching  notes. 

2.  Have  the  pupils  prepare  their 
own  “Slide?  Flip?  Turn?”  puzzles  as 
shown  in  Exercises  1  to  3  using  their 
own  shapes. 

3.  Have  the  pupils  copy  and 
extend  this  pattern  to  8888  X  9.  Guess 
each  product  then  check  by  calculating 
(or  use  a  calculator). 

2222  X  9  =  19  998 
3333  X  9  =  29  997 
4444  X  9  =  ■ 
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OBJECTIVE 

To  make  wallpaper  patterns  using 
slides,  flips,  turns,  and  combina¬ 
tions  of  these 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

patterns 

MATERIALS 

paper,  scissors,  crayons,  4  cm  grid  paper 

RELATED  AIDS 

HMS  — DM76. 

USING  THE  BOOK 

Illustrate  how  the  various  types  of  wall¬ 
paper  patterns  are  made  using  one 
basic  design.  In  Exercises  1  to  6,  have 
the  students  follow  the  directions  using 
the  various  basic  designs.  The  students 
should  colour  their  designs  appropriately. 


Making  Wallpaper  Patterns 


Exercises 

Trace  and  cut  out  each  shape. 

Then  use  it  to  make  a  wallpaper  pattern  using  slides. 
Use  grid  paper. 


312  Making  patterns 
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We  can  use  turns  to  make  We  can  use  flips  to  make 

wallpaper  patterns.  wallpaper  patterns. 


5.  Use  the  shapes  on  Page  31 2  to  make  patterns  using 

(a)  flips 

(b)  turns. 

6.  We  can  combine  the  slides,  turns,  and  flips  to  make  wallpaper  patterns. 


Make  wallpaper  patterns  using  combinations. 
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ACTIVITIES 

1.  Arrange  for  student  work  to  be 
displayed  on  the  bulletin  board. 

2.  Obtain  samples  from  a 
wallpaper  supplier  or  ask  students  to 
bring  samples  of  wallpaper  designs. 
Discuss  what  the  basic  unit  of  design  is 
and  what  moves  have  been  used  to 
make  the  pattern. 

3.  The  students  might  enjoy  a 
challenge  such  as  this.  Extend  each 
pattern  and  guess  the  products.  Check 
your  guess. 


(a) 

9 

X 

6  = 

99 

X 

66  = 

(b) 

6 

X 

7  = 

66 

X 

67  = 

(c) 

37 

X 

3  = 

37 

X 

6  = 
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OBJECTIVE 

To  draw  enlargements  using  different 
sizes  of  grids 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

VOCABULARY 

enlarge(ments) 

MATERIALS 

2  cm  squared  paper  (or  larger) 

RELATED  AIDS 

HMS  —  DM77. 

USING  THE  BOOK 

Guide  the  students  through  an  enlarge¬ 
ment  of  the  picture  in  the  pupil  display. 
Point  out  that,  though  the  second  grid 
and  cat’s  face  is  larger,  its  placement 
on  the  grid  (i.e.,  the  position  of  the 
lines  of  the  cat’s  face  relative  to  the 
lines  and  intersection  points  of  the  grid) 
is  the  same  as  on  the  original  drawing. 

There  are  several  techniques  which 
may  be  used.  The  following  one  seems 
to  be  readily  adapted  by  students:  start 
with  the  tip  of  an  ear;  move  right  one 
and  down  one;  mark;  join  these  points 
with  a  smooth,  straight  line.  Pick  the 
next  point  —  right  two;  join  these  points 
with  a  looping  line;  etc. 

In  Exercises  1  to  4,  have  students 
follow  the  directions.  Supervise  them 
closely  to  see  that  the  students  are 
progressing  without  error. 


Drawing  Enlargements 


Tara  saw  this  small  pattern  in  a  book. 
She  wanted  to  draw  it  larger. 

She  used  a  grid  with  larger  squares. 


Exercises 

Use  Tara’s  method  to  enlarge  each  picture. 


4.  Use  small  grid  paper. 

Draw  a  pattern. 

Have  a  classmate  make  a  larger 
copy. 


BRAINTICKLER 

Use  8  straight  lines. 

Draw  3  squares  each  of  a  different 
size. 


las 


■  -V\  .  ; 

_ _ _ _ — - 


77-7.-, 
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ACTIVITIES 


1.  Provide  the  students  with  simple 
maps  drawn  on  grid  paper  and  ask 
them  to  enlarge  the  maps. 

2.  Have  the  students  bring  their 
favourite  comic  character  to  class.  The 
student  draws  1  cm  squares  over  the 
character.  Then  an  enlargement  is 
drawn  using  2  cm  squared  paper. 
(Alternately,  you  might  give  each 
student  a  piece  of  transparent  plastic 
on  which  1  cm  squares  are  drawn.)  Ask 
students  to  post  their  coloured  enlarge¬ 
ments  around  the  room. 

3.  Calculate  each  product. 

(a)  12  345  679  (b)  12  345  679 

_X _ 9_  _X _ 18_ 

[111111111]  [222222222] 


Now  guess  the  products.  Check  your 
guesses. 


(c)  12  345  679 
_X _ 27_ 

[333  333  333] 
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12  345  679 
X  36 


12  345  679 
X  81 


[444  444  444] 


[999  999  999] 


More  Enlargements 


Tanya  only  had  grid  paper  the  same  size 
as  the  patterns. 

Notice  how  she  made  her  patterns  larger 


Exercises 


Use  the  method  Tanya  did  to  make  each  picture  twice  as  large. 


4.  Use  grid  paper. 

Draw  a  pattern  or  design. 

Give  it  to  a  classmate  to  draw 
twice  as  large. 
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OBJECTIVE 

To  draw  enlargements  using  the  same 
size  grids 

PACING 

Level  A  Optional 
Level  B  All 
Level  C  All 

MATERIALS 

0.5  cm  grid  paper 

RELATED  AIDS 

HMS  — DM78. 

SUGGESTIONS 

Initial  Activity  Some  students  may 
find  this  very  difficult.  Hence,  you  may 
wish  to  treat  this  as  optional  material. 

USING  THE  BOOK 

Guide  the  students  through  the  enlarge¬ 
ment  of  the  small  airplane  in  the  pupil 
display.  Start  with  the  nose  cone;  from 
the  tip  to  the  curved  line  is  half  a  unit. 
In  the  new  pattern,  which  is  twice 
as  large,  the  distance  is  one  full  unit. 
Emphasize  that  distances  that  are  1 
unit  become  2  units;  that  2  units 
become  4  units;  etc.  Use  the  same 
technique  as  used  in  the  previous 
lesson. 

In  Exercises  1  to  4,  have  the 
students  follow  the  directions.  Supervise 
them  closely  and  provide  help  where 
necessary. 


ACTIVITIES 

1.  Have  students  colour  and  display 
their  enlargements. 

2.  Have  students  enlarge  another 
of  their  favourite  comic  characters. 
Colour  and  display  the  work. 

3.  Have  the  students  play 
“Number  Sentence”  as  described  in  the 
Activity  Reservoir. 
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OBJECTIVE 

To  identify  corresponding  vertices  and 
sides  of  congruent  shapes 

PACING 

Level  A  1  -6 
Level  B  1-6,9 
Level  C  1,3,  5-9 

MATERIALS 

paper,  scissors 

BACKGROUND 

Corresponding  parts  are  those  parts 
that  match  when  one  shape  is  placed  on 
its  congruent  partner.  We  use  an  arrow 
to  indicate  corresponding  parts:  A — ►£ 
means  that  vertex  A  matches  vertex  B. 
Similarly,  corresponding  sides  are 
shown  by  AB — ►CD. 

SUGGESTIONS 

Initial  Activity  Review  the  matching 
procedures  presented  on  pages  54  to  57, 
306  to  307,  and  310  covering  slides, 
turns,  flips,  and  combinations  of  these 
transformations. 

USING  THE  BOOK 

In  Exercises  1  to  8,  encourage  the 
students  to  trace,  cut  out,  and  match  in 
order  to  identify  the  corresponding 
vertices  and  sides.  Only  when  the 
students  are  confident  that  they  know 
the  corresponding  parts  should  you 
encourage  them  to  tell  you  how  to 
identify  the  corresponding  parts.  The 
balance  could  then  be  completed 
without  tracing  and  cutting. 


Matching  Parts 


Identify  the  matching  vertices. 
Hint:  Trace,  cut  out,  and  match. 


i. 


4. 


Identify  the  matching  sides.  If  necessary,  use  the  hint  above 


5. 


6. 


AC  -  RT  BC  ZT  AB  -RZ 

_  R->D 


9.  Identify  matching  parts  of  the  Twin  Clowns. 


7, 
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ANSWERS  •• 

9.  D  -»  R ;  A  -»  L ;  P->K;  E  — ►  T;  V->T;  Q  ->•  S 


ACTIVITIES 

1.  Draw  a  shape  in  which  a  slide  and  a 
turn  will  produce  the  same  result  as  a 
flip  (i.e.,  a  symmetrical  figure). 

Example 


2.  See  “Treasure  Hunt”  as 
described  in  the  Activity  Reservoir. 

Have  the  pupils  search  for  (and/or  label) 
matching  sides  and  vertices  of  objects 

in  the  school  (i.e.,  classroom  doors, 
windows,  lines  and  shapes  on  the  gym 
floor,  etc.). 

3.  Ask  the  pupils  to  do  this  activity 
card. 


Take  5  straws  of  the  same 
length.  Cut  2  of  the  straws  in  half. 
Set  aside  one  of  the  short  straws. 
You  now  have  3  long  and  3  short 
straws.  Arrange  the  3  long  and  3 
short  straws  to  form  5  equilateral 
triangles:  4  are  congruent  and  1  is 
larger.  An  equilateral  triangle  has 
3  congruent  sides. _ 


The  answer: 
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Tiles 


Lonnie  had  tiles  of  this  shape. 
He  put  them  together. 


Lonnie's  tiles  covered  the  whole  space 


Reg  had  tiles  of  this  shape. 
He  put  them  together. 


Reg's  tiles  left  holes  in  the  pattern. 


Exercises 

Work  with  classmates. 


2. 


12  X  1 2  cm  square 


Use  triangles  like  A. 

Fit  them  on  this  square. 

Can  you  cover  this  square 
without  leaving  any  holes?  yes 
Do  not  overlap  the  triangles. 

Repeat  Exercise  1  using 
Figure  B.  Figure  C,  Figure  D, 
and  Figure  E. 

Rqures  E  Woles 

uoWexs  co v er i nc^  the.  square,  exactly. 
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OBJECTIVE 

To  identify  which  shapes,  when  put 
together,  will  cover  a  space  and 
which  shapes  leave  holes 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

MATERIALS 

paper,  scissors,  square  and  pentagonal 
cutout  tiles 

RELATED  AIDS 

HMS  — DM79. 

BACKGROUND 

Shapes  which  cover  a  space  without 
overlapping  or  leaving  holes  are  said 
“to  tile”  or  “to  tessellate”.  Some  shapes 
will  tessellate  but  cannot  cover  certain 
spaces  without  leaving  holes  along  the 
edge. 

Two  References 

Escher,  M.C.;  The  Graphic  Work  of 
M.C.  Escher,  Ballentine  Books,  New 
York. 

Ranucci,  E.R.,  Teeters,  J.L.;  Creating 
Escher  Type  Drawings,  Creative 
Publications,  Palo  Alto. 

USING  THE  BOOK 

Use  the  pre-cut  shapes  to  illustrate  the 
pupil  display.  For  Exercise  1,  direct  the 
students  to  use  each  shape  in  turn. 
Discuss  which  can  cover  space  and 
which  can  cover  the  large  square 
without  leaving  holes. 

You  may  wish  to  either  (a)  prepare 
shapes  A,  B,  C,  D,  and  E  (several  of 
each)  on  paper  for  distribution  to  the 
class,  or  (b)  have  the  students  work  in 
small  groups  to  trace  and  cut  out  the 
five  shapes  required  to  cover  the 
12  cm  X  12  cm  square. 


ACTIVITIES 

1.  Challenge  students  to  make  other 
shapes  which  cover  space  without 
leaving  holes. 

2.  Have  the  students  use  the 
library  to  learn  about  Escher-type 
tessellations.  Students  may  write 


illustrated  reports  on  Escher  and  his 
work. 

3.  Obtain  Creating  Escher  Type 
Drawings  by  E.R.  Ranucci,  and  J.L. 
Teeters,  from  the  library.  Ask  students 
to  use  it  to  draw  Escher-type  tessella¬ 
tions.  They  might  be  asked  to  colour 
and  display  their  work. 
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OBJECTIVE 

To  solve  word  problems  involving  the 
four  operations 

PACING 

Level  A  1-4 
Level  B  All 
Level  C  All 

VOCABULARY 

physical  therapist,  disabled,  patient, 
treatment 

USING  THE  BOOK 

Discuss  the  work  of  a  physical  therapist. 
See  the  Chapter  Overview  on  page  296 
of  the  teaching  notes. 

If  some  students  are  weak  in  read¬ 
ing,  you  may  use  this  page  as  a  reading 
lesson.  If  you  do  this,  reduce  the 
number  of  questions  you  assign  these 
students. 

ACTIVITIES 

1.  Invite  a  physical  therapist  to  speak 
to  your  class.  The  students  should  write 
a  brief  report  or  draw  a  picture  after 
the  visit  to  illustrate  something  they 
learned. 

2.  Students  might  enjoy  writing 
some  word  problems  of  their  own.  You 
may  wish  to  provide  guidance. 

Examples 

Use  these  words  and  numbers  to  write  a 
word  problem. 

(a)  walked  5  km/d,  treatment,  ■  days 

(b)  weightlifter,  65  kg,  6  lifts 

(c)  In  January,  Ms  Hall  treated  212 
patients.  In  February,  she  treated  300. 

3.  See  “Number  Sentence”  as 
described  in  the  Activity  Reservoir. 


Physical  therapists  help  people  who  have  been  disabled  by  illnesses  or  accidents. 


1.  Ms.  Forban  kept  records  of  patients  treated. 

In  January  she  treated  153.  in  February  she  treated  224,  in  March  she  treated  188,  and 
in  April  she  treated  243. 

What  was  the  average  number  of  patients  she  treated  per  month?  202. 

2.  John  received  treatments  for  an  injured  back, 

He  spent  30  min/d  for  5  d  under  treatment. 

How  many  hours  was  he  under  treatment?  2,S 

3.  After  a  severe  accident.  Jill  had  to  learn. to  walk  again. 

Holding  a  special  rail,  she  walked  15  m  each  day  for  3  weeks. 

How  far  did  she  walk?  m 


4.  Mrs.  Sherbach,  a  physical  therapist,  went  to  school  for  additional  training. 
She  attended  classes  4.5  h/d  for  a  5  d  week  for  10  weeks. 

How  many  hours  of  classes  did  she  attend?  225  ^ 

5.  Mr.  Henry  helped  a  patient  to  walk. 

The  first  week  the  patient  walked  1 0  m  each  day. 

Each  week  the  patient  increased  the  distance  by  10  m. 

How  far  was  the  patient  walking  after  12  weeks? 
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EXTRA  PRACTICE 

1.  Marco  lifts  weights  to  strengthen  his 
injured  arm.  He  started  by  lifting  2  kg. 
Every  week,  he  increased  the  mass  by 

1  kg.  How  much  was  he  lifting  in  his 
8th  week?  [9  kg] 

2.  Mrs.  Morris  spent  3y  h  with  one 
patient,  2y  h  with  another,  and  ly  h 
with  a  third.  How  long  altogether  did 
she  spend  with  the  3  patients?  [7  h] 

3.  Leslie  paid  $150  for  X-rays.  She  also 
paid  for  each  hour  of  treatment.  She 
received  2  h  of  treatment.  What  was  the 
total  cost?  [$206] 

4.  Mr.  Rogers  charges  patients  $40  for 
the  first  visit  and  $28  for  each 
additional  visit.  How  much  did  he 
charge  Jackie  who  made  8  visits?  [$236] 


318 


Practice 


Calculate 


094  693.64 


1. 

3.4  +•  4.65  +- 

62.3  +  0.07  70.42. 

2.  329  454.6  +  764  564.44  +  674.6 

3. 

234  567.6  -  41  162.67  133  404  93 

4.  500.6  - 

18.48 

482.12 

5. 

72  X  32.4  2332.8 

6.  73.4  X  56.2  4I2S.08 

7. 

60.4  X  0.03  1-812 

8. 

3144  X  0.34 

I0fo8. % 

9.  1642 

X  0.781280.76 

10. 

476.4  X  0.8  581.12 

/.  6 

2.7 

13.5 

1.07 

11. 

4  )  6.4 

12.  8  j 

21.6 

13.  7  Y94. 9 

14.  9  )  9.63 

15. 

2.1 

22  746.2 

16.  23 

2.3 

f52.9 

o.o3 
17.  56  7 1.69 

9.1 

18.  41  7373.1 

Use 

short  division. 

Express  remainders  as  fractions. 

12 

38  b 

2 

ioi- 

7.7 

19. 

9  n  os 

20.  6  )  233 

21.  7  j  709 

22.  8  )  61 .6 

Calculate. 

23.  8  X  6  +  4  52 

26.  6-2X3  +  4-  22 

28.  5  X  (3  +  2)  -  (8  -  2)21 

Copy  and  complete. 

700 

7  m  = 

2.3  m  =  ■  cm 
5 

5000  g  =  Jl^kg 
3400  g  =  ■  kg 


30. 


33. 


Calculate  where  possible. 

36.  6X1  (o 
40.  4  +  0^  PoSS‘k 
44.  5  X  (6  +  3)45 


37. 

7  - 

-  7  1 

38. 

16X0° 

39. 

23  +  0 

23 

41. 

51 

X 

o 

o 

42. 

1  X  91  9/ 

43. 

33  - 

■  0 

33 

45. 

44 

X  (9  - 

1)35  2  46. 

0-80 

47. 

0  X 

99 

0 

24. 

45  -  6  X  6<? 

25. 

8X6 

-4  +  5/7 

in  the  text. 

27.  40  +- 

5X5  + 

12  .- 

6  67 

Exercise 

Page 

29.  27  - 

(2X5)- 

(4  +  2)  II 

1-4 

11-21 

5-10 

93-95 

3000 

2ooo 

11-18 

274-275 

31. 

3  km  =  ■  m 

1500 

32. 

2  t  = 

■  kg 

1500  J 

19-22 

272-273 

1 .5  km  =  ■  m 

1.5  t  = 

■  i<g 

23-29 

280-283 

34. 

3o 

300  dm  =  ■  m 

35. 

5  kL 

5000 

—  ML 

30-35 

107-122 

15 

1 50  dm  =  ■  m 

2.3  kL 

2300 
=  ■  L 

36-47 

198-203 

OBJECTIVE 

To  review  and  maintain  computational 
skills 

PACING 

Level  A  Odd-numbered  exercises 
Level  B  Even-numbered  exercises 
Level  C  Optional 

USING  THE  BOOK 

Assign  the  exercises  as  indicated  in  the 
Pacing  section.  If  students  have 
difficulties,  you  may  wish  to  (a)  provide 
remediation,  (b)  assign  the  balance  of 
that  type  of  exercise  or  related 
exercises.  The  following  chart  indicates 
where  the  specific  topics  were  presented 


practice  operations 


319 


ACTIVITIES 

1.  Have  the  students  make  a  coded 
joke  to  challenge  their  classmates  as 
shown  on  page  133  of  the  student’s 
text.  Remind  the  students  that  they  are 
to  check  their  puzzle  carefully. 
Calculators  would  be  helpful  in  that 
regard. 


2.  Have  the  students  make  a  cross¬ 
number  puzzle.  Again,  remind  them  to 
check  their  puzzles  for  accuracy.  You 
may  wish  to  provide  graph  paper. 
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OBJECTIVE 

To  evaluate  achievement  of  the  chapter 
objectives 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

RELATED  AIDS 

HMS  — DM80. 

USING  THE  BOOK 

Each  student  should  do  this  test 
independently  under  supervision.  Assist¬ 
ance  should  be  given  only  when  the 
instructions  are  not  understood.  After 
the  work  has  been  corrected,  you 
should  provide  appropriate  remedial 
work.  You  may  wish  to  reteach  if  a 
large  number  of  students  had  difficulty 
with  a  particular  topic  or  concept. 

The  following  chart  will  help  in 
this  regard.  The  specific  objectives  are 
listed  in  the  Chapter  Overview  (see  page 
296). 

An  alternate  Chapter  Test  can  be 
found  in  the  Holt  Mathematics  System 
Duplicating  Masters  available  for  use 
with  this  grade  level. 


Test  Item 

Objective 

Text  Page  Numbc 

1 

C 

298 

2 

F 

316 

3 

A 

306 

4 

B 

308 

5 

E 

299 

6 

D 

314 

Chapter  Test 


i.  Use  dot  paper.  Copy. 
Make  a  flip  pattern. 


3.  Copy  and  draw  the  slide  right  3,  up  2. 


5.  Copy  and  draw  the  lines  of  symmetry 
on  each. 


2.  This  is  a  turn  pattern. 

Name  the  matching  vertices. 


S  — >A 
IA—>T 
K-^Q 


4.  Copy  and  draw  a  |  turn. 


6.  Make  this  pattern  larger  using 
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Cumulative  Review 


Calculate. 


SoRfc 


4  lo 


1.  327 

2.  32.45 

3.  24  )  1926 

4.  32  JT472 

X  27 

X  0.3 

81 48 

5.  5.8  -  0.1  58 

6.  34.5  -  10  34 

7  .1  +  1  2_ 

'•  4  3  12. 

O  .1  -  1  7 

5  3  ,5 

9.  Which  shape  is  congruent  to  A  AGE? 

A  R0£ 

10. 


12. 


Temperature  is  measured  using 
an  instrument  called  a  ■■■■ 
and  uses  units  called  ■■■■ 
Celsius. 


ii. 

-thermometer 

degrees 


Draw  a  broken  line  graph  for  the  data.  13. 


Time  of  Day 

Temperature 

06:00 

8  C 

09:00 

1  6’C 

12:00 

20’ C 

15:00 

22' C 

18:00 

1 4'C 

21:00 

L   10  c . J 

Calculate  the  area.  45  cra2 


Which  numbers  are  prime? 
@0  16  21  (3) 


Find  the  average  of: 
3.2  4.6  9.6  7.4. 

Find  25%  of  60.  15 
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OBJECTIVE 

To  review  and  test  selected  concepts  and 
skills  previously  covered 

PACING 

Level  A  All 
Level  B  All 
Level  C  All 

USING  THE  BOOK 

This  page  may  be  used  for  diagnostic 
and  remedial  as  well  as  review 
purposes.  Students  should  check  their 
work,  correct  any  errors,  and  review  the 
pages  that  contain  any  problems  of  the 
type  they  missed.  Some  students  can  do 
this  on  their  own  while  others  may  need 
help.  If  a  large  number  of  students 
have  a  particular  problem  incorrect, 
you  may  want  to  reteach  that  topic  to 
the  groups,  then  assign  a  duplicated 
worksheet  to  reinforce  that  topic  or, 
refer  to  an  appropriate  skill  card  in  the 
BFA  Computational  Skills  Kit  II  or 
BFA  Problem  Solving  Kit  II. 


Test  Item 

Text  Page  Number 

1 

86 

2 

94 

3 

145 

4 

139 

5,6 

107 

7 

246 

8 

247 

9 

52 

10 

124 

11 

155 

12 

180, 181 

13 

213 

14 

284 

15 

259 

321 


Skills  Check  Up— Chapters  1  to  5 

(a)  442.84 

(b)  1127.70 

(c)  443.24 

(d)  1027.70 

3,  Which  number  completes  each  display'? 


(a)  124  (b)  142 
(c)132  (d)  158 

(b) 


Rule 

Subtract  58 

Enter 

Display 

128 

70 

101 

43 

200 

a 

Rule 

Add  2  09 

Enter 

Display 

0  10 

2  19 

5  82 

7  91 

6  25 

o 

(a)  8.34  (b)  4  1  6 
(c)  7.24  (d)  9  33 

(a) 


Give  the  correct  answer  for  each  (a),  (b).  (c),  or  (d). 


134  273 
403  614 
+  924  078 

(c5 


(a)  1  461  855 

(b)  1  471  965 

(c)  1  461  965 

(d)  1  591  965 


785.27 
342  43 

(o') 


Name  the  shape  of  each  coloured  face. 

(a)  rectangle  (b)  square  (c)  circle  (d)  triangle 


6. 


(d) 


7.  Choose  the  correct  numerals  for 

8  tens.  6  ones.  3  tenths.  5  hundredths,  9  thousandths  (d) 

(a)  9536.8  (b)  8.6359  (c)  0.863  59  (d)  86.359 

8.  6582  rounded  to  the  nearest  thousand  is:  (b) 

(a)  6000  (b)  7000  (c)  6600  (d)  6580 

9.  3  447  rounded  to  the  nearest  hundredth  is:  (c) 

(a)  3.547  (b)  3.457  (c)  3  45  (d)  3.44 


10. 


These  angles  are:  (d) 

(a)  congruent  angles  (b)  right  angles 

(c)  acute  angles  (d)  obtuse  angles 
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11.  Which  shape  is  a  parallelogram?  M 


(c) 


12. 


14. 


16. 


18. 


20. 


22. 


25 


4^ 

ex 

-sJ 

o 

o 

(a) 

280 

(b) 

280  000 

13.  84  X  1000  (a) 

84  000 

(b) 

80  400 

(c) 

2800 

(d) 

28  000 

(c) 

8400 

(d) 

840  000 

840 

(a) 

40  328 

(b) 

40  368 

15.  19.43 

(a) 

2.2451 

(b) 

5  2461 

X  48 

(c) 

40  320 

(d) 

40  020 

X  0.27 

(c) 

52.461 

(d) 

0.524  61 

. TET 

Mr  Meadows  bought  3  smoke  detectors. 

17.  1284  eggs  were  sold  at  the  market. 

Each  detector  cost  S21  95. 

1  2  in  each  carton. 

How  much  for  three?^ 

•V  f 

How  many  cartons?  Col 

(a)  $63.75 

(b) 

$64.25 

(a)  107 

(b)  15  408  (c) 

17 

(d)  81 

(c)  $65.85 

(d) 

$63.85 

58?b7  10 

(a) 

5830 

(b) 

58.3 

34  Wi 

(a) 

15  R7 

(b) 

15 

(c) 

5.83 

(d) 

0.583 

(c) 

18  R5 

(d) 

18  R7 

<0 

61  7^8 

(a) 

77  R19 

(b) 

78 

(2O  56  )  8571 

(a) 

153  R3 

(b) 

153 

(c) 

78  R10 

(d) 

78  R30 

Cal 

(c) 

153  R9 

(d) 

154 

2  km  =  ■  trr^' 

23.  4000  mL  =  ■ 

24. 

3  kg  =  ■ 

g(<D 

(a)  20 

(b)  200 

(a)  4 

(b)  40 

(a)  0.3 

(b) 

30 

(c)  2000 

(d)  20  000 

(c)  400 

(d)  0.4 

(c)  300 

(d) 

3000 

Find  the  area.(  b) 

26.  Find  the  volume. 

(d) 

(a)  380  cm' 
(c)  3.8  cm' 


(b)  38.0  cm2 
(d)  0.38  cm2 


(a)  25  cm1 

(c)  27  cm' 


(b)  1 0  cm1 

(d)  50  cm1 
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Skills  Check  Up  — Chapters  6  to  10 


Give  the  correct  answer  for  each:  (a),  (b).  (c).  or  (d) 


1. 

Which  inequation  does  this  graph  show7  (bi) 

(a) 

3  +  ■  <  5 

(b) 

9  +  N  <  14 

0  1  2  3  4  5  6 

(c) 

12  -  N  >  9 

(d) 

2  X  ■  >  10 

2. 

Which  equation  does  this  graph  show?  (d) 

(a) 

6  X  1  =  N 

(b) 

13  +  ■  =  14 

0  12  3  4  5  6. 

(c) 

9  -  N  =  0 

(d) 

10X0  =  1 

Which  number  is  the  correct  output  in  each  chart7 

3. 

Rule:  Multiply  by  7  4 

Rule 

:  Divide  by  2  and 

add  3 

Input 

Output 

(a)  42 

(b)  49 

Input 

Output 

(a)  9 

(b)  6 

3 

21 

(c)  14 

(d)  56 

50 

28  . 

(c)  18 

(d)  12 

5 

35 

20 

13 

td) 

7 

■ 

(b) 

18 

■ 

5.  Which  number  is  divisible  by  4?  (c). 

(a)  90  (b)  114  (c)  208  (d)  403 

7.  The  set  of  factors  for  32  is:  U) 

(a)  3.  8  (b)  2.  8.  16 

(c)  1.  4.  16,  32  (d)  1.  2,  4,  8.  16,  32. 

10.  The  prime  factors  of  60  are  (c) 

(a)  1.  60  (b)  1.2.4,15 


6.  Which  number  is  divisible  by  9?  (  b) 

(a)  25  471  (b)  279  936 

(c)  28  055  (d)  1  135  172 

a.  Which  number  is  a  prime  number?  ^  b) 

(a)  4  (b)  5  (c)  6  (d)  8 

9.  Which  number  is  a  composite  number?  (  b) 
(a)  3  (bj  9  (c)  13  (d)  1 1 

(c)  2,  3.  2,  5  (d)  2.  3.  10 


11.  60  written  as  a  product  of  its  prime  factors  is. 

(a)  1  X  60  (b)  1X2X4X15  (c)  2  X  3  X  2  X  5  (d)  2X3X10 

12.  The  least  common  multiple  of  6  and  8  is  (0 

(a)  12  (b)  16  (c)  24  (d)  48  14.  1 0  000  written  in  exponent  form  is: 

13.  The  greatest  common  factor  of  24  and  32  is.  Cb)  (a)  10'  (b)  10- 

la)  2  (b)  8  (c)  4  (d)  16  (c)  1 0’  (d)  10+ 
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15. 

’  of  18  is 

(c) 

(a) 

6 

(b) 

9 

16. 

Which  fraction  is  greater 

than  3 

?  (d) 

(c) 

12 

(d) 

15 

(a)  l 

(b)  « 

l°>  e 

(d) 

4 

17. 

7  +  '  = 
0  4 

a  ^  (a) 

3 

(b) 

18. 

5  1  _ 

8  3 

■  (a)  (a) 

7 

24 

(b) 

4 

6 

(C) 

*3 

-  Id) 

9 

(c) 

23 

(d) 

<> 

2 

(c) 

19. 

3  3  fO 

(a) 

a,:> 

(b) 

«; 

20. 

2  8 

(a) 

i 

(bj 

8 

+■5,0  W 

(c) 

(d) 

(c) 

4 

(d) 

7 

21. 

3  =  ■  (d) 

6  ■ 

(a) 

10 

(b) 

1 1 

22. 

(a) 

7 

(b) 

70 

(c) 

1 1 

20 

(d) 

16 

(c) 

35 

(d) 

14 

23. 

The  yearly  expenses  for 

"Al's  px-it 

Shop'’ 

are 

shown  in 

this  circle 

graph  The 

total  is 

S4000 

'30% 

How  m 

uch 

does  Al  spend  on  rent  each  year7  (k) 

Rent 

(a)  $1 

600 

(b)  $1 

200  (c) 

$1 

20  (d)  $12  000 

Heat  ** 

Q3§ 

Electricity 

"  New 

Tools 

24. 

3  p5.72 

<0 

(a) 

0.524 

(b) 

52.4 

(c) 

5  24 

(d)  524 

25. 

(2  X  4)  X 

6  + 

i  = 

2  X 

(■  X 

6)  +  1  W 

26. 

7  +  (8  + 

9)  =  (7  +  ■ 

+  9 

(a)  2 

(b) 

4 

(c) 

6 

(d) 

1 

(a).  1 

(b)  7 

(c)  8 

.(d) 

9 

27. 

5X2  + 

5  X 

4  = 

5  X 

(2  +  ■ 

j(b) 

28. 

20  -  ■ 

=  1  (d) 

(a) 

0 

(b)  1 

(a)  5 

(b) 

4 

(c) 

2 

(d) 

1 

(c) 

10 

(d)  20 

29. 

12  -  ■ 

=  12 

(b) 

(a) 

0 

(b) 

1 

30. 

5X12  = 

=  "  Id5) 

(a) 

0 

(b)  1 

(a) 

(c) 

6 

(cl) 

12 

(c) 

5 

(d)  12 

31. 

19  +  ■ 

=  19 

(a) 

0 

(b) 

1 

32. 

19X1 

=  19  ^ 

(a) 

0 

(b)  1 

(c) 

19 

(d) 

9 

(c) 

19 

(d)  9 

33. 

(40  -  10) 

-  5 

+  10  =  1 

a  (b) 

34. 

25  -  4  + 

6X3  = 

H  (b) 

(a)  2 

b) 

6 

(c) 

20  (d) 

28 

(a)  18 

(b)  39 

(c)  3 

(d) 

45 

35. 

What  is  the  average 

of  these  gymnastics  scores? 

(a)  5.2 

(b)  7. 

8. 

9.6,  8.5. 

7.9, 

8  4 

.  9 

0.  88 

(c)  8 

7 

(d)  9 

1 
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Add 

i.  (a) 


2.  (a) 


Extra  Practice  — Chapter  One 


(a) 


4.  (a) 


420 

(b) 

538 

(c) 

700 

(d) 

275  (e) 

49 

156 

207 

439 

30 

152 

4  387 

4  164 

4  295 

382 

76 

. . — 

— 

+  66 

4  290 

9.3 

909 

1434 

— .  753 

4.7 

(b) 

6.2 

(c) 

$46  25 

(d) 

50  15  (e) 

73  t 

4  8  5 

4  7  9 

4  18  06 

4  46.99  ,  . 

4  79  1 

-  13.2 

. . 

14.1 

. — . 

$(<4.31 

97.14 

$253  18 

(b) 

108.62 

(c) 

S3405  79  (d) 

4077.28 

5fo7 


152.  <o3 


+  197.56  ^ 

. . .  $450.14 

488  735  (b) 

+  206  180 


-  357  19  4.5.81 

529  618  (c) 

+  276  094 


4  5168.34 


4  38  719 


(d) 


5.  Write  niirfM'gfe  ¥or  each  605  7 1  2 

(a)  2  thousands.  5  hundreds.  0  tens,  7  ones 

(b)  zero  decimal  four  six 


204  12  I 


4  391  7.25 

4  103  959 

708  53/  M 


2507 


(c)  -fOO  000  4  50  000  4°3$3o  4  200  4  90  4  3  £<?3 

(d)  4  tens.  7  ones.  2  tenths.  5  hundredths.  3  thousandths 

47.  252. 

(e)  seven  and  thirty-eight  hundredths 

7.  3  o 

Subtract. 

6. 


1  1 


(a) 

7.3 

(b) 

8.0  (c) 

$72  15 

(d)  51.63 

(e)  30.01 

-  4.6 

-  3.2 

-  26.83 

-  38.17 

-  16  52 

21 

4.8 

— . . 

$45.32 

13 .4b 

.  1.3. 49 

(a) 

$356.14 

(b)  614.25 

(c) 

$5823  40 

(d)  7052  19 

-  187.03 

-  527.64 

-  1856.75 

-  2586.14 

169.11 

Ob.fal 

(a) 

607 

(b) 

415  (C) 

700 

(d)  5172 

(e)  6031 

-  268 

-  176 

-  243 

-  3264 

-  2572 

- . —  339 

-  239 

457 

1908 

3459 

(a) 

622  571 

(b)  304  281 

(c) 

761  910 

(d)  543  092 

-  450  190 

-  158  466 

-  173  254 

-  467  183 

- - 173  381 

326  Ex!?a  practice  —  chapter  one 


145  815 


588  .5 b 


75  409 


Extra  Practice  — Chapter  One 


1.  Copy  and  complete  the  table 


Rule  ’ 

Enter 

Display 

8 

21 

13 

26 

23 

36 

36 

O  49 

8 

LJ  21 

10 

0^3 

My  rule  is  m  |3 


4.  Add 


z.  Round  6375.914  to  the  nearest; 

(a)  hundredth i»375  41(b)  tenth  a 

to  one  (d)  ten  fc2>80 

(e)  hundred  fc4_0O  (f)  thousand  booo 


3.  Write  numerals  for  each 

(a)  three  hundred  fifty-five  thoufarftf0  sixty 

(b)  70  000  4  3000  4  52  4  0  03  „  „  , 

7 3  052.03 

(c)  thirty-one  million  3I  o0o  000 

(d)  5  tens.  2  tenths.  3  hundredths,  4  thousandths 

5.234 


(a)  6167.34  (b) 

502.34 

(c)  258  1 

(d)  384 

4  1987  69 

4  103  89 

75.3 

86 

. . . . 

4  573.6 

456 

8155.03 

60^.23 

907.0 

78 

4  3465 

Subtract 

4469 

(a)  630.14  (b) 

700  00 

(c)  6430  56 

-  239  86 

-  1 16  68 

-  1431.63 

39 0.28 

583.32 

4998  93 

Compare.  Use  >,  <.  or  =. 

(a)  523.46  ^523.37 

(bj  62.00  4^63.13 

(c)  54.567  •<54.666 

(d)  7  145  rr  145 

7  There  were  2351  Canada  geese  counted  at  the  refuge 

There  were  3752  white  geese  counted.  . 

n  ,  .  2000  +  4000  =  fcooo 

Round  to  the  nearest  thousand  to  estimate  the  number  ot  geese  counted  in  all 


fc'lM  pMi.-tx 


C'-ript. 
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2. 

3 


6. 


Extra  Practice  — Chapter  Two 


In  Exercise  1  above,  name  each  type  of  angle  Co)  right  oxsgle  (.b)  acute.  angle. 

(c)  obtuse  anote 

Use  a  protractor  to  find  the  measure  of  each  angle  in  Exercise  1  (4")  acute  anore- 

U)  90°  (b)  55°  (c)  120°  (d)  45°  3 

(a)  Use  compasses  to  draw  a  circle  with  a  diameter  of  6  cm 


(b)  What  is  the  length  of  a  radius  of  your  circle?  3  cm 
Use  a  ruler  to  draw  a  parallelogram.  Label  it  ABCD 
Are  these  pairs  of  shapes  congruent’  Write  a  statement. 


(a) 


in  this  pair 
are  not 


congruent 


i _ - 

The  triangles 
/  in  -this  ° 

r 

\ 

/  pair  are. 

/  Con^rueaE. 

±  \ 

/ 

Yes.  "The  rectangles 

in  tin'.S  pair  are 
Congruent. 


7.  The  polygons  In  each  pair  are  congruent.  They  match  by  a  slide 
Name  the  matching  vertices  and  sides. 


•Vi 


0  u 


LM— ^  QR 
MN->  R.5 
NO—*  ST 
OP— >Ttt 
PL— *  UQ 
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Extra  Practice  — Chapter  Two 


i.  Use  straws  and  pipe  cleaners  to  make  a  model  of 


(a)  a  cube 

2.  Trace  and  complete  each 
(a) 


Name  each  angle  two  ways 
(a)  .  /  (b) 

/  ABC 


41 

L  RAT 
or 

L  TAR 


5.  Use  a  protractor  to  find  the 


50. 


sm§i  ea^ai 


nsn? 


in  Exercise  3. 


Name  the  two  types  of  angles  in  48 
Exercise  3. 

(a)  acute,  angle  0>)  obtuse  angle 
Name  the  corresponding  54 


(a)  vertices 


(b)  sides, 
AB-+  ED 
Be  — >  Dr 

E  AC  — *  EE 


(b)  a  rectangular  prism 


(b)  rectangular  prisms 


38 


39 


4.  Are  the  polygons  in  each  pair 
congruent?  Yes  or  no. 

Yes 
(a) 


52 


1  725  polar  bears. 

6185  caribou 

Round  to  the  nearest  thousand  to 
estimate  the  difference  between 
the  number  of  caribou  and  the  number 
of  bears  c,ooo  -  2 OOO  *  4ooo 
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Extra  Practice  — Chapter  Three 

Multiply 


i .  (a) 

7  X  100 

(b)  3X10 

(c) 

5  X  1000  " 

Id) 

6  X  40 

(e) 

7  X  500 

700 

30 

,5000 

240 

35 00 

2.  (a) 

26 

(b)  37 

(c) 

51 

(cl) 

362 

(e) 

157 

X  4 

X  5 

X  9 

X  4 

X  6 

10 4 

185 

4-59 

1448 

942 

3.  (a) 

2058 

(b)  6173 

(c) 

4902 

(d) 

51  407 

(e) 

30  816 

X  3 

X  5 

X  6 

X  4 

X  7 

fc  I  74 

~  30  865 

“29  9-12 

205  628 

“215  712 

4.  (a) 

08 

(b)  46 

(c) 

2.9 

(d) 

18.7  . 

(e) 

31 .6 

X  2 

X  3 

X  7 

X  5 

X  4 

u 

~  13. 8 

"  20.3 

93^5 

1264 

5.  (a) 

2.65 

(b)  71.32 

(C) 

410  61  '  ‘ 

(d) 

7  321 

(e) 

1  807 

X  5 

X  4 

X  ■  6 

X  4 

X  9 

13.25 

285.28 

2483.56 

“29  284 

16.263 

6.  (a) 

46 

(b)  38 

(C) 

80 

(d) 

156 

(e) 

480 

X  13 

X  25 

X  74 

X  31 

X  27 

5  98 

~950 

5920 

4836 

(2  460 

7.  (a) 

1 18 

(b)  407 

(C) 

150 

(d) 

286 

(e) 

543 

X  225 

X  132 

X  346 

X  107 

X  245 

26  550 

53 1 24 

874  oo 

30  602 

(33  035 

8.  (a) 

46 

(b)  59  ’■ 

(C) 

271 

(d) 

380 

(e) 

6252 

X  0.3 

X  0.5 

X  06 

X  0.4 

X  0.7 

if.  8 

. 29.5 

“762.6 

I52(b 

437674 

9-  (al¬ 

1.24 

(b)  23.9  94 

(C) 

7  08 

(d) 

4.182 

(e) 

5.209 

X  0.7 

X  0.5 

X  0  4 

X  0.3 

X  0.6 

~0  86S 

. 17795 

“2783  2 

'  /.2546 

3.1254 

io.  (a) 

.  1.92 

(b)  7,05 

(C) 

43.2 

(d) 

5  81 

(e) 

69.8 

X  0.24 

X  0  61 

X  0.73 

X  0  06 

X  0.53 

•  04608 

473005 

31.536 

o7348fc 

36.994 
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Extra  Practice  — 

-Chapter  Three 

Write  the  products. 

1.  (a)  8X8  64 

(b) 

72  X  10  720 

50000 

( c )  50  X  1000 

(d) 

8300 

83  X  100 

2. 

(a) 

O 

c 

X 

0 

(b) 

80  X  20  'too 

(c)  40  X  300  12  000  (d) 

400  X  200 

80  ooo 

Multiply 

3. 

(a) 

78 

(b) 

327 

(c)  6051 

(d) 

75  007 

X  6 

X  9 

X  4 

X  8 

468 

“2943 

24  204 

6 00  05  b 

4. 

(a) 

68 

(b) 

90 

(c)  543 

(d) 

206 

X  51 

X  68 

X  49 

X  378 

3468 

6120 

26  607 

77 -0  63 

5. 

(a) 

4.3 

(b) 

52.3 

(c)  406.86 

(d) 

5.147 

X  8 

X  6 

X  7 

X  8 

34 .4 

375  8 

2848  02 

41 .176 

6. 

(a) 

61 

(b) 

9c 

58 

(c)  308 

(d) 

5044 

X  0.6 

X  0.9 

X  0.7 

X  0.4 

36 -b 

52.2 

27576 

2017.6 

7. 

(a) 

2.1 

(b) 

17  47 

(c)  4.709 

(d) 

94-95 

70.8 

X  0.6 

X  0  5 

X  0.7 

X  0.24 

/  .26 

8.735 

3.2.9  63 

TWT2 

8. 

There  are  567  bags  of  rice. 

79 

9.  A  merchant  bought  9  leather  coats. 

Each  bag  is  1 .5  kg. 

Each  coat  sold  for  $176.55. 

How  many  kilograms  of  rice  ‘^^^ber? 

How  much  did  the  merchant  pay 
..  ..  „  6 1588.95 

altogether? 
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Extra  Practice  — Chapter  Four 


Divide 


1.  (a) 

11 

4  j  68 

(b) 

14 

7  )  98 

(c) 

25 

3  775“ 

(d) 

14 

6  7~84 

(e) 

-JJ_  -4 

5  )  85 

43 

43 

28 

37 

27 

2.  (a) 

6  )  258 

(b) 

5  7215 

(c.) 

7  )  196 

(cl) 

4  7"148 

(e) 

8)216 

3.  (a) 

213- 

4  )  852 

(b.i 

7  ]li^2 

(C) 

125- 

5  )  625 

(d) 

vL3fe_ 

6)816 

(e) 

.314  srv. 

3  )  942 

4.  (a) 

7  fio64 

lb) 

5  7^% 

(c) 

_37J — 

4  P 1  484 

(d) 

_25]_ 

6  T 1 506 

(e) 

rl43_ 

9  71287 

5.  (a) 

700  -  10 

(b) 

5000  -  100(c) 

1 00  -  10 

(d) 

325  -  10 

(e) 

4689  -  1000 

70 

50 

10 

32.5 

4.b89 

Multiply 

6.  (ai 

30 

300  X  0  1 

tb) 

6.29 

529  X  0.01 

(c) 

100 

1000  X  0.1 

(d) 

'  4  24 

924  X  0.01 

(e) 

boo 

6000  X  0.1 

(ai 

200  cm  m 

!bj 

6  m  =1  dm 

(c) 

1  1 0  1  !  9 

10  dm  =  if^i 

(d) 

2000  m  =  km 

(e) 

500  mL  =Ctf  L 

(f) 

6500  g  =  1 

(g) 

5  ,  =Stf°kg 

(h) 

2  d  =  ■  min 

(i) 

3A5d  =  1  a 

8  Calculate  the  perimeter  of  these  shapes 

(a>  io.i-  q0.b  tm  (b)  14. to  m 

8  cm 


37  5  cm 


0  6m 


35  cm 


m 

kg 


6.7  m 


6  7m 


0  6m 
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Extra  Practice  — Chapter  Four 

Write  the  quotients. 


1.  (a) 

72-8  (b) 

8000  -  lOgoo  (c) 

356  -  1O35  (d! 

18  -  1  ,8 

2.  (a) 

1000  -  10  (b) 

64-9 

(c) 

888  -  100 

(d! 

306  -T-  1000 

too 

7 

880 

o.3ob 

Divide. 

3.  (a) 

24 

4  796"  (b) 

81 

5  7405 

(c) 

r2i>- 

8  7208 

•  (cl) 

t-SJL. 

7  7364 

4.  (a) 

3_L4_ 

3  )942  (b) 

405 

6  ) 2430 

(c) 

,  .  5-12  - 

8 ) 4096 

id) 

. 808 

7  ) 5656 

5.  Copy  and  complete. 

(a)  1 00  cm  =  4  m 

(b)  1  km 

IOOO 

=  ■  m 

■(C) 

1  cm  = 

’ll  mm 

(d) 

2000  ml  =  ■  L 

5000 

(e)  5  t  =  ■  kg 

(f) 

200  cm 

=  1§  dm 

(g) 

3bb 

1  leap  year  =  ■  d 

(h)  2  h  = 

\ZO 

■  min 

SO 

5  min  = 

300 

■  s 

6.  Write  as  centimetres  335  3  crn  7.  Write  as  metres 

(a)  3  m  +  3  dm  +  5  cm  +  3  mm  (a)  8  m  +  0  dm  +  4  cm  8.04  m 

(b)  10  m  +  0  dm  +  8  cm  +  4  mm°  cn’  (b)  3  m  +  5  dm  +  0  cm  +  9  mm3  504  m 


8  Estimate  each  in  the  unit  indicated  Answers  wH  Wj. 

(a)  1  small  spoon  (in  millilitres!  (b)  height  of  the  classroom  ceiling  (in  metres) 

(c)  width  of  your  thumbnail  (in  centimetres) 

(d)  distance  around  your  schoolground  (in  kilometres) 

1  -1  e  “ns 

9.  Calculate  the  perimeter,  . ~ 

(b)  9.1cm 

47.4  cm  _ 

1 4  6  cm 

11.  Linda  puts  0.5  mL  of  oil  in  each 
litre  of  gasoline  for  her  motorbike. 

She  has  6  L  of  gasoline. 

How  many  millilitres  of  oil  in  each  caniSoo  ml  how  much  oil  does  she  need’  3  L 
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(a)  81.8  km 

9  9  km 


22  3  km 


1 7  6  km 


12.4  km  — 

1 9  !  kill 

10.  Tom  has  6  cans  of  oil. 

Altogether  there  is  3000  mL. 


1 1  (' 
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Extra  Practice  — Chapter  Five 


Divide 


40 

50 

3CL 

40 

,  -90 

1.  (a) 

6  ) 

240 

(b) 

250  -  5 

(C) 

7  7210 

(d) 

320  -  8 

(e) 

4  [  360 

2.  (a) 

23 

7 

)  161 

(b) 

31 

8 

[248 

(C) 

7 

29  ["203 

(d) 

41 

b 

)  246 

(e) 

& 

37  ["296  1  36 

3.  (a) 

27 

, _ S3. 

)  1431 

(b) 

34 

r _ fa! 

)  2278 

(C) 

r _ 31 

42  ) 2394 

(d) 

51 

47 

[2397 

(e) 

29 

39  )  1 131 

4.  (a) 

25 

iB 

)  450 

(b) 

32 

24 

[768 

(C) 

5—31. 

21  [7 1  4 

(d) 

36 

2fc 

[936 

(e) 

1 7 

28  [476  139 

128 

173 

1 42 

125 

'31 

5.  (a) 

34 

)  4352 

(b) 

22 

)  3806 

(C) 

29  ) 41 18 

(d) 

43 

)  5375 

(e) 

54  )  7074 

6.  (a) 

4  [ 

1  Ob 

424 

(b) 

7  r 

1  0b 

742 

(C) 

207 
23  ) 4761 

(cl) 

31 

205 

)  6355 

(e) 

30Z 

26  ) 7852  141 

Divide  Watch  for  remainders 

7.  (a)  27  ! 

8RI7 

34  [221  (c)  43! 

I7R2I 

1  752  (d)  26  ; 

lb  R3  / 

)419  /(e)  33l 

27  R24 
1915 

25RI7 

43R<? 

I5IR29 

2fcl  Rl3 

1  52  R22 

8.  (a)  43 

[7092  >b) 

26  [7727  (c)  33  ; 

)  5012  (d)  28’ 

[7321  (e)  38  ! 

) 5798  145 

9.  Calculate  the  area  of  each  rectangle.  Then  find  the  area  of  the  coloured  triangle.  156 


9  cm  5  4  cm 


39  13  cm3 

10.  Calculate  the  volume  of  a  small  box  that  is  21.5  cm  wide.  28  cm  long,  and  6.5  cm  high.160 
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Extra  Practice  — Chapter  Six 


(C) 

(f) 


5  X  8  •  59  < 
26  -  17  •  19  < 


3.  (a) 


(b) 


Make  the  sentences  true  by  using  <,  >.  or  = 

(a)  8  +  7  •  1 1  >  (b)  19-3*16  = 

(d)  64  -  8  •  8  =  (e)  23  +  9  •  34  < 

Solve  each  inequation.  Then  graph  the  solutions  on  a  whole  number  line. 

(a)  N  +  7  <  10'  (b)  1 1  >  N  +  5  |c|  4XN<19 

N  =  0,1,2.  N  =  o, 1,2,3, 4, b 

Which  room  sold  the  most 


166-  >6/ 


Nl=  0,1  2.3,4 

Chocolate  Bar  Sales  — 
Maple  St,  School 


i  m 


(c) 


chocolate  bars?  the  fewest?  Rooro  gQ2 

Room  203 

Which  room  sold  half  ..the  number 
as  Room  1 05?  Room  202. 

Which  rooms  sold  the  same 
number?  Room  104  anti  Room  105 


(d)  The  chocolate  bars  cost  $1 .25  each 
How  much  money  did  each  room  collect? 
How  much  money  was  collected  altogether? 
$43.75  uias  toWeci-ed 


Copy  and  complete  the  table. 
Rule:  Multiply  by  3  and  add  4 


s  '04 

f  105 
z  201 

1  202 
1  203 

F 

mmmm 

■ 

0  5  10  15  20  25  30' 

Number  of  Bars 

Room  |04  collect  ed  $12. 50. 
Room  10 5  collected  $  iZ.SD. 
Room  201  Collected  4  25.00. 
Room  202  collected  $  Ip. 2b. 
Room  203  collected  4  37.5 o. 


1 8k 


P 

M 

B 

R 

s 

What  letter  is  identified  by  .  190191 

(a)  (2.  2)?P  (b)  (5,  2)?B  (c)  (1 .  1 )?  R 

(d)  (4.  3)?M  (e)  (3,  0)?S 


0  1 
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Extra  Practice  — Chapter  Six 


Solve. 

20 

b 

7 

1. 

(a) 

6  +  ■  =  26 

5 

(b)  -8  X  T  =  48 

8 

(c) 

18  +  ■  = 
10 

(d) 

25  -  ■  =  5 

.  (e)  28  -  N  =  20 

(ft 

D  -  5  =  2 

2. 

(a) 

M= 

N  <  4 

=  0,1, 2,3 

(b)  6  >  T 

T=  0,1,2,3,4  5 

(C) 

9  -  6  >  N 

Nl  =  0,  1.2 

3. 

Graph  the  solutions  on  a  number  line. 

(a) 

VB“ 12 

(b)  6 ,  -  3  >  N 

N  0,1,2. 

(C) 

^<4D,l,2, 

Use  the  rule  to  complete  the  table 
4.  Rule:  Multiply  by  3  and  add  5 


8  a  20  35 

6.  Write  the  ordered  pair  for  each  point 

(a)  A  (b)  J  (c)  C  (d)  / 

(2,l)  (7,2)  (2,4)  (7,5) 

7.  What  letter  is  identified  by 

(a)  (4,  2)?E  (b)  (4.  6)?  4 
(c)  (1. 6)0^  (d)  (3,  4)?  D 


8.  Draw  a  broken  line  graph  to  show  this  information.  iso 


Time  of  Day 

08:00 

10  00 

12  00 

14:00 

16  00 

Temperature 

4“C 

5°C 

le'c 

1 4°C 

6°C 
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Extra  Practice  — Chapter  Seven 

1.  List  each  number  as  even  or  odd. 

(a)  250d£j  (b)  38  El)e„  (C)  94El/en'd)  102Even(e)  2/1  Odd  (f)  400E.ven(g) 

2.  Which  of  the  following  are  divisible  by  S'7  (b),  (c),  (O 

(a)  235  (b)  492  (c)  552 

3.  Copy  and  complete  these  factor  trees 


(d)  3445 


(e) 


SO'/ 

553odd 

209 

9381 


(a) 


24 


(b) 


140 


\ 


(C) 


■  ■ 

2  2 


14 

A 


2  7 


10 

A 

/  \ 

■  ■ 

2  5 


3X2  X  2X2 

to*  ■  4 

\  / 

24 


2  3 

4.  (a)  Use  8  squares. 

(b)  How  many  rectangles  can  you  make-7  2 

(c)  Is  8  a  prime  or  composite  number?  Composite  number 

5.  (a)  List  the  factors  of  10.  ©©(§)© 

(b)  List  the  factors  of  30.  ©@3,©b,@'s.  So 

(c)  Draw  circles  around  the  factors  common  to  1 0  and  30 

6.  (a)  Write  the  first  4  multiples  of  1  5  IS,  30,45,  foO 

(b)  Write  the  first  4  multiples  of  20.  20,  40,  bO.  80 

(c)  Write  the  least  common  multiple.  (oO 


7.  Copy  and  complete. 

10  10 

(a)  10J  =  10  X  ■  X  ■ 

10  10 
(c)  102  =  ■  X  ■ 


2  1 3 


:>!6 


221 


222 


(b)  10X10X10X10  =  10" 

4 

(d)  10  000  =  10" 
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Extra  Practice  — Chapter  Seven 

1.  Which  ot  these  numbers  are  divisible  by  3?  (b),  (c") ,  (d),  (e-) 

(a)  17  (b)  39  (c)  69  (d)  114 


2.  Which  of  these  numbers  are  divisible  by  5?  (  ^  i 

(a)  67  (b)  1560  (c)  3555  (d)  7009 

3.  Which  of  these  numbers  are  divisible  by  97  (o'),  (d)  (e) 

(a)  111  (b)  229  (c)  162  (d)  1098 

4.  Which  of  these  numbers  are  divisible  by  42  (  a),  (o'),  ( d),  (e) 

(a)  44  (b)  561  (c)  1704  (d)  58  724 


(e)  555 


(e)  8005 


209 


208 


209 


(e)  70  002 


207 


(e)  64  312 


5.  Express  the  following  as  the  product  of  prime  factors.  214 

(a)25xlx2X7  (b)lx4aX3X7  (c>  26xW2*2x£>  7Ix2XI9  <e>&1>X3l 

6.  Which  are  prime?  composite?  213 

(a)  11  Prime  (b)  57  ComposiL^c)  66  Compo*iLe(d)  98  Composifce(e)  71  Prune 

7.  Write  the  first  4  multiples  of  each,  '  219 

(a)  3  3,4,4,12-  (b)  9  4,18,27,3b  (C)  15  <5.30,45,4fd)  25  25.50,75,  (e)  50  SO,ioo,ISO, 

100  200 

8.  Write  the  least  common  multiple  of  each  pair  221 

(a)  3,4  12  (b)  6.8  24  (c)  5,10  10  (d)  5.7  35  (e)  4,12  ,2- 

9.  Write  the  greatest  common  factor  of  each  pair.  217 

(a)  6.8  2  (b)  10.20  (c)  12,20  4  (d)  10.15  5  (e)  8.12  4 

10.  Which  ot  the  following  are  true?  (o'),  (c^.Ce),  (f) 

(a)  512  X  1  =  512  (b)  6  X  0  =  6 

(d)  7-i-0  =  7  (e)  0  -1-  7  =  0 

(g)  52  -  3  =  3  -  52  (h)  9  =  0  =  0 


198  202 

(c)  27  X  43  =  43  X  27 
(f)  9  +  5  =  5  +  9 

(j)  16-4  =  4-16 
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Extra  Practice  — Chapter  Eight 


1.  Are  these  fractions  equivalent?  (Use  cross  products  to  check  )  <>4. 


(a) 

3  »  Ves 
s  '  is  45=  4s 

(b) 

1  5  fj0 

2  ■  ' '  11/10 

(c) 

3  8  |\Jo 

4  '  io  30/24 

(d) 

2  6  Yes 

3'  9  18  =18 

Perform  the  indicated  operations. 

2. 

(a) 

i  of  12  b 

(b) 

230 

4  Of  30  24- 

(c) 

3  +  7  JO  , 

io  to  /o  or  1 

(d) 

3  ,  1  7_ 

4  8  8 

3. 

(a) 

,  2  246 

5  +  3  '3 

(b) 

9  _  3  b.  3. 

10  ~  io  io  or  s 

(c) 

5  1  2  1 

6  “  2  b  or  3 

(d) 

~  >4  7 

7  2  j9_  -a' 

8  “  5  40 

IS 

4. 

(a) 

56 

(b) 

3  o 

(c) 

K  250 

(d) 

20  73 

+  3  6 

+  'l 

-  2.' 

£ 

-  8.49 

or  9 

1  to 

12.24 

5. 

Express  each  fraction  as  a  percent 

257 

(a) 

Z  53% 

(b) 

,b  30%> 

(c) 

25  3b  %. 

(d) 

50  2fa%> 

6. 

Write  as  a  decimal 

258 

(a) 

33 

ioo  0.93 

(b) 

25  0.24 

(c) 

72%  o.l Z 

(d) 

20%  02_ 

7. 

Write  as  a  fraction. 

(a)  0.5  5 

(b) 

0  48  40 _ 12 

(c) 

3  2  3/o  or  3  5 

(d) 

72  A 236 

°™755orh 

IO  or  2 

ioo  or  25 

Solve. 

8. 

(a) 

50%  of  20  )0 

(b) 

40%  Of  $60  $24 

(c) 

10%  of  $350$ 35  (d) 

259 

90%  of  $50  $45 

9. 

Sari  scored  1 2  bull  s 

eyes 

in  darts  out  of  50  darts  thrown. 

260 

What  percent  of  her  darts  hit  the  bull's-eye?  24% 

10.  Maki  saved  30%  of  his  paper  route  earnings.  261 

Last  year  he  had  made  $600  selling  papers 
How  much  did  he  save  last  year?  $/go 
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1.  What  fraction  is  coloured’ 
(a) 


Extra  Practice  — Chapter  Eight 

(b)  »  <C) 


229 


3, 

8 


£. 

IZ 


12. 

10 


2.  Write  equivalent  fractions. 


(a)  :  =  -3 

(b) 

3  ■  fo 

5  10 

(o)  ;  = 

(d) 

6  _  ■  loO 

10  100 

3. 

Add  or  subtract 

various 

(a)  ’  +  : 

(b) 

1  +  2 

4  5 

11 

20 

<c>  i  +  2  i 

(d) 

5  _  1  •  _L 

8  2  8 

<e»  10-  2  Lri 

(f) 

7  _  3 

8  "  5 

II 

40 

(g )  7  -  :  1. 

8  4  g 

(h) 

(i)  3; 

(j) 

5e 

(k)  6 1 

(1) 

75 

+  2  3 

-  2  2 

~'to 

+  4; 

34 

S,lror5  I 

II  Si 

30 

4. 

Write  each  as  a  percent. 

257 

(a)  % 3  27%  (b) 

10 

50  % 

(C) 

ll  70%  (d)  82% 

(e)  l  60% 

s. 

Write  each  as  a  decimal. 

258 

(a)  foo  0.87  <b) 

50 

75 

0.2 

(C) 

45%  0.45  (d)  90% 

0.9 

(e)  '2\  0.6 

6. 

Find 

(a)  30%  of  80  24 

(b) 

60 

%  of  1 20  72 

(c) 

25Q 

80%  of  $5O^40 

7. 

Jill  got  1 8  out  of  20  marks  on  a 

260 

8.  The  regular  price  for  a  pair  of  hockey 

test. 

skates  is  $34. 

What  percent  did  she  get  correct?  90% 


They  are  on  sale  at  80%  of  the  regular  price 
What  is  the  sale  price?  $27.20 


9.  Use  cross  products.  Copy  and  replace  each  •  with  <,  >,  or  = 

5  >  S  ^  6  2  8  „  1C 


242 


(a) 


5  *  e 


(b)  *  •  8  C 


/  _\  O  ^  10  \ 

(C)  ,2*, 6  ' 


<d)  ,7,  *  %  < 
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331 


465  50q  (b) 
219 


Extra  Practice  — Chapter  Nine 

Show  your  estimates  for  each,  then  calculate. 

690  700  (c)  523  50o  (d)  403  400 

+  ^®^t200  "  -ZOO  ~  265.^00 

I  28  100 

(c)  3412  (d)  9103 

-  1875  -  4719 

444-1  82fc>4-  1531  4384 

3.  (a) 


1.  (a) 


2.  (a) 


+  200 


fc84  700 
2468 
4  1973 


(b) 


871  800 

5079 
4  3185 


(e) 


(e) 


750  800 

-  463-500 

28 1  300 
7033  268 

-  4816 

2211 


37 

(b)  296 

(c)  84 

(d)  63 

(e)  78 

2  70 

(c)  3000 

(d) 8000 

X  6 

X  5 

X  27 

X  45 

X  34 

“2000 

"5000 

222 

1480 

22b8 

2835 

2bS2 

1  OOO 

4000 

4.  Use  short  division  to  find  the  quotients, 

(a)  6  Y7&  (b)  3  ]~§f  (c)  4  JUftf  (d) 

5.  Divide,  Express  the  remainder  as  a  fraction 

(a)  7Yti&T  (b)  8  f  (c)  3  )  1  §£\  3  (d) 

Divide. 


7  yrSf  (ej  5  [245 


43  ;>72 


8  1 


*fl-T 


(e)  6  )  2231 


J19 


.  0-7 
(b)  7  ]49 


6.  (a)  5  )  4.5 

- - Q-L  _ _ 0.5 

7.  (a)  41  )  24.6  (b)  29  )  14  5 


-Xl3 


3.fc4 


2.25274 


(c)  4)28.52  (d)  8)29.12  (e)  7  >15.75 


-2..4fe 


341 


(c)  37  )  96  2  (d)  22  [81. 4 

.3*28 


4  42  76 


8.  (a)  32  )  78.72  (b)  24  )  93.84  (c)  35  )  78.75  (d) 

Perform  the  operations. 

9.  (a)  5  4  7  X  3  (b)  12  4  8  -  4  lb 

10.  (a)  20  -  4  -  3  2  (b)  (1 6  -  5)  X  3  3S 

11.  (a)  6  X  7  4  3  X  8  (b)  (21  -  9)  X  (12  -  3)  4g 


(e)  27  )  91.8 

2.31277 


21  )  70.98  (e)  43  )  99.33 

282 

(C)  14  4  10-2/9 

(c)  30  -  (2  X  5)  3 
(c)  18-2X7-1  3 
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1.  Show  your  estimates  for  each,  then  calculate 
(a)  290  300 


to 


(b)  988  268  (C)  62 

4  415+400  -  782  '°°°  ..  -„3000 

-  -  -  -  80Q 


70S  700  20b  2oo 

2.  Use  short  division  to  find  the  quotients. 


I7fo9  0 

(d)  3538  -  58  270 

3000  4000 

X _ S  x _ 5 

4200  '500°  20000 

BeUoeen  3ooo  o.r3  Between  15  000  and 


X  59  ' 

.  10 

3<o  58 


4.  Divide 


, - 21 

p47 

(b) 

5  ) 

—33 

165 

(c) 

t _ 23 

)  207 

(f) 

4  ) 

St, 

224 

(9) 

Express  the 

remainder  as  a  fraction. 

rrf  7 

(b) 

8  ) 

,../  0 1  4 

811  8 

(C) 

2  )  26V 

(b) 

36 

t _ 4-2. 

)  151.2 

(c) 

0.33 

0.2b 

0)66 

(f) 

28 

)  7  28 

(g) 

4200. 


20  000. 


(c)  8  )  424  53  (d)  6  )  1830  305 

2.3  10.2 

I  16.1  (h)  8  )  81.6 


272 


-^72 

00  1 


0.19 


, _ 55-7-  273 

(d)  36  )  1987 


<4  32  276 

(d)  57  )  18.24 
0.7/ 

(h)  16  )  1 1.36 


5.  Perform  the  operations 

(a)  (1 7  -  9)  X  3  24  (b)  18-2X5  8  (c)  64  4  1 2  -  3  t>8 

(d)  4  X  (6  4  1 )  -  2  2fo  (e)  6  X  5  4  5  -  5  31  (f)  3  -  3  4  9  4  9  2 

6.  Calculate  the  average  of  each  set  of  numbers 

(a)  31.62,59,64  54  (b)  123,415.215.175.222  230 

7.  Copy  and  insert  brackets  to  make  each  number  sentence  true 


(a)  |49)^48)=1 


282 


286 


282 


(b)  56  -  9  -  4  4  2  =  45  No  brackets  needed 


,0  60  -  10  +  5  +  5  =16  No  wwyd)  72  -  9  4  3  -  3  =  8  Ho  WUU  neeiei_ 

needed . 


8.  187.2  cm  of  wire  is  cut  into  8  equal  pieces.  How  long  is  each  piece?  p3  4 


cm 


275 


2.  (a)  2000 

+  2ooo 


(b)500O 

*3000 


40  00 


8000 


(e)  7000 

-  5000 

2000 

3.  (a)  30  40 
X  fa  X7 
180  2g0 

Between  180  and  280. 


(b)  200 

X  5 


300 

X  5 


/000  is 00 

Between  lOCO  and 
15 00 

(c)  80  30 

X20  X3Q 

ICOO  2700 

BetvPeen  ItOO  and 
2700. 


(<t)  4>0 

X40 


70 

X50 


2400  3500 

Betu>eer\  2400  and 
3500. 


(O  70 
X30 


80 
X  40 


2/00  3200 

Between  2100  and 
3200. 
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Extra  Practice  — Chapter  Ten 


Copy  and  complete  these  patterns. 


i.  Flip  images 


2.  ’  turn  images 


M8 


JOS 


5. 


Copy  this  figure  and  draw  the  slide  images  of  this  figure 


(a)  Right  2.  up  2 

(b)  Left  2.  up  1 

(c)  Right  1 .  down  4 

(d)  Left  2.  down  3 

Label  the  new  images  (a),  (b),  (c).  and  (d). 
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Extra  Practice  — Chapter  Ten 

1.  Trace  each  Complete  the  mirror  pattern 

»  8QX  -€GH--G  k 


2.  Trace  A  ABC 

Then  make  a  pattern  to  show 
a  slide  right  5.  up  3. 


4.  Copy  and  draw  a  1  turn,  308 


s.  Copy  and  make  a  flip  pattern  304 


6.  Draw  a  pattern  to  make  a  wallpaper  design  using  slides,  turns,  and  or  flips.  3 12-313 
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Addition 

2-digit  addends,  7  •  3-digit  addends,  6, 

7  •  4-digit  addends,  7  •  5-digit  addends, 
7  •  6-digit  addends,  21  •  of  decimals, 

11,  12,  16*  estimation  in,  268,  269  • 

Of  fractions,  233,  234,  246,  248,  250  • 
of  money,  12,  16  •  practice,  3,  9,  34, 
265,  279  •  properties,  198,  199  • 
related  to  multiplication,  77 
Angles,  41 

congruent,  46,  47  •  measurement  of,  44, 
45,  50,  51  •  types,  48,  49,  51 

Approximation,  64,  65,  154 
Area,  153,  154 

problems,  1 58  •  of  rectangle,  1 55  • 
of  right  triangle,  1 56,  1 57 
Associative  property,  198-201 
Average,  125,  284-286 


Bar  graphs,  178,  179,  291 

Broken  line  graphs,  1 80,  1 81 , 292,  293 


Capacity,  118,  119 
Centimetre,  109-112 
Charts,  125 
Circle,  42,  43 
Circle  graphs,  288,  289 
Common  factors,  216,  217 
Common  multiples,  220,  221 
Commutative  property 

of  addition,  198,  199  •  of  multiplication, 

200,  201 

Composite  numbers,  213-215 
Cone,  37,  60 

Congruence,  52,  54-57,  31 0,  31 1 

Construction  of 

angles,  41 , 45,  49  •  bar  graphs,  291  • 
broken  line  graphs,  293  •  circle,  42,  43 
•  cone,  60  •  cube,  38  •  cylinder,  60  • 
enlargements,  314,  315  •  intersecting 
lines,  41  •  line,  41  •  parallel  lines,  58  • 
parallelogram,  59  •  patterns,  312,  313  • 
pictographs,  290  •  ray,  41  •  rectangular 
prism,  39 
Corner,  37 
Cube,  38 

Cubic  centimetre,  160,  161 
Cubic  metre,  160,  161 
Cubic  units,  159 
Cylinder,  37,  60 


Decimals 

addition  of,  11,  12,  16  •  comparison  of, 
17  •  division  of,  274-277  •  estimating  to 
place  point,  13  •  as  fractions,  235,  236, 
253  •  in  measurement,  112,  1.1 5  •  as 
percents,  258  •  place  value,  10,  15,  24, 
25  •  practice,  237  •  subtraction  of,  11, 
12,  16 

Decimetre,  111,  112 
Denominator,  229 
Diameter,  42,  43 
Distributive  property,  203 
Dividend,  101 
Divisibility,  206,  223 

by  2  and  4,  207  •  by  3  and  9,  209  • 
by  5  and  10,  208 


INDEX 

Division,  101 

1 - digit  divisor,  2-digit  quotient,  104,  105 

•  1 -digit  divisor,  3-digit  quotient,  106  • 

1  -digit  divisor,  zero  in  quotient,  1 42  • 

2- digit  divisor,  1 -digit  quotient,  136,  137 

•  2-digit  divisor,  2-digit  quotient,  139, 

141  •  2-digit  divisor,  3-digit  quotient, 

141  •  2-digit  divisor,  zero  in  quotient, 
143  •  basic  facts,  102  •  checking,  144, 
146  •  of  decimals,  274-277  •  estimation 
in,  137-139  •  meaning  of,  101,  103  • 
of  money,  275,  277  •  multiples  of  10, 
134,  135  •  practice,  114,  133, 

148-151,  197,  267  •  properties,  202  • 
related  to  multiplication,  101,  108,  109  • 
remainders,  145,  146  •  by  1,  10,  100, 
1000,  107  •  short,  105,  272,  273 

Divisor,  101 


Edge,  37 

Enlargements,  314,  315 
Equation,  165,  170-175 
Estimation  in 

addition,  268,  269  •  decimal  point 
placement,  13  •  division,  137-139  • 
measurement,  129  •  multiplication,  76, 
87,  270,  271  •  numerical  values,  13  • 
subtraction,  268,  269 
Even  numbers,  207 
Expanded  notation,  72 
Exponents,  222,  223 
Expressions 

construction  of,  283,  287  •  order  of 
operations,  281, 282  •  parentheses, 
280 


Face,  37 

Factors,  210-217,  223 
Flips,  55-57,  298-301, 310,  311 

Fractions 

addition  of,  233,  234,  246,  248,  250  • 
common  denominators,  245  • 
comparision  of,  232  •  cross  products, 
242,  243,  255  •  as  decimals,  235,  236, 
253  •  equivalent,  238-240  •  least 
common  denominators,  249  •  lowest 
terms,  241  •  mixed  numerals,  244,  250 
•  as  part  of  a  set,  229-231  •  as 
percents,  257  •  subtraction  of,  233, 
247,  248,  250 
Functions,  184,  185 


Gram,  120,  121 
Graphs 

bar,  178,  179,  291  •  broken  line,  180, 
181, 292,  293  •  circle,  288,  289  •  on 
number  line,  167-169  •  pictographs, 
176,  177,  290  •  prac'tice,  183  •  time 
and  distance,  186,  187 
Grids,  190,  191 


Hectometre,  1 1 3 


Inequation,  166 


I 

Kilogram,  120,  121 

Kilojoule,  84  | 

Kilometre,  113  I 


Length,  1 09-1 1 6 
Litre,  1 1 9 


Maps,  127,  192,  193 

Mass,  120-122 

Matching  shapes,  310,  311 

Matching  vertices  and  sides,  54-57,  316 

Measurement 

of  angles,  44-47,  50,  51  •  of  area, 

1 53-1 58  •  of  capacity,  118,  119*  using 
decimals,  112,  1 1 5  •  of  diameter,  42,  43 

•  estimation  in,  129  •  length,  109-116  • 
mass,  120-122  •  practice,  152  • 
problems,  124,  128  •  of  radius,  42,  43 

•  temperature,  124,  125  •  time,  126, 

127  •  time  and  distance,  186,  187  • 
of  volume,  159-161 

Metre,  109-115 
Millilitre,  118,  119 
Mixed  numerals,  244,  250 
Money 

addition  and  subtraction,  12,16* 
division,  275,  277  •  multiplication,  79  • 
and  percent,  259  •  word  problems,  26, 
62,  64,  225 

Multiples,  218-221,  223 

Multiplication 

of  2  digits  by  1  digit,  73  •  of  2  digits  by 
2  digits,  85  •  of  3  digits  by  1  digit,  74  • 
of  3  digits  by  2  digits,  86  •  of  3  digits 
by  3  digits,  88,  89  •  of  4,  5,  6  digits  by 
1  digit,  75  •  estimation  in,  76,  87,  270, 
271  •  of  a  decimal  by  a  decimal,  94,  95 

•  of  a  decimal  by  a  whole  number, 

77-79,  82  •  of  money,  79  •  of  multiples 
of  10  and  100,  84  •  by  multiples  of  10, 
100,  1000,  71  •  by.l,  10,  100,  1000, 

70  •  practice,  69,  88,  89,  114,  197, 

266,  278  •  properties,  200,  201  • 
related  to  addition,  77  •  related  to 
division,  108,  109  •  of  a  whole  number 
by  a  decimal,  92,  93 


Number  line,  167-169 
Number  patterns,  32,  97,  150 
Number  sentences,  1, 2 
Numerator,  229 


Odd  numbers,  207 

Order  of  operations,  281, 282 

Ordered  pairs,  188,  189  ^ 


Parallel  lines,  58 
Parallelogram,  59 
Pascal’s  Triangle,  33 
Patterns,  31 2,  313 


Percent,  254,  259,  260,  261 

as  decimal,  258  •  as  fraction,  257 

Perimeter,  116 
Pictographs,  176,  177,  290 

Place  value 

decimals,  10,  15  •  hundred  millions,  23 

•  hundred  million  to  thousandths,  25  • 
hundred  thousands,  20  •  ten  millions,  22 

•  thousands,  14*  thousands  to 
hundredths,  1 5  •  thousandths,  24 

Polygons,  52,  53,  56,  57 
Prime  numbers,  213-215 
Prisms,  37,  39 

volume  of,  160,  161 
Problem  solving 

drawing  pictures,  63  •  method,  4  • 
using  equations, '170-1 75,  204,  205 
Properties,  1 98-203 
Pyramids,  37 


Quotient,  101 


Radius,  42,  43 
Ratio,  251, 252,  255 
Ray,  41 , 44 
Rectangle,  37,  53 
area  of,  1 55 
Rectangular  prism,  39 
volume  of,  160,  161 
Right  angle,  48 
Right  triangle 
area  of,  156, 157 
Roman  numerals,  30,  31 
Rotations,  308,  309 
Rounding,  65 

to  estimate  sums  and  differences,  29  • 
to  nearest  1 ,  ^ ,  28  •  to  nearest  1 , 

10,  100,  1000,  27 


Scale  drawing,  1 1 7 

Slides,  54,  56,  57,  306,  307,  310,  31 1 

Solid  shapes,  37 
Sorting  2D  shapes,  53 
Sphere,  37 
Square,  53 

Square  centimetre,  153 
Square  kilometre,  154 
Square  metre,  1 53 
Subtraction 

6-digit  minuends,  21  •  estimation  in, 
268,  269  •  of  decimals,  11,  12,  16* 
Of  fractions,  233,  247,  248,  250  •  of 
money,  12,  16  •  practice,  3,  9,  34, 
265,278,279 

Symmetric  shapes,  304,  305 
Symmetry,  297,  302,  308,  309 


Vertex,  41, 54,  55,  316 
Vertical  and  horizontal  lines,  190 
Volume,  159-161 

of  rectangular  prism,  160,  161 


Word  problems 

addition,  5,  8,  18,  19,  26  •  approxima¬ 
tion,  64,  65  •  area,  1 58  •  averages,  285 

•  construction  of,  205  •  decimals,  1 3  • 
division,  103,  140  •  estimation,  13, 

269,  271  •  equations,  170-175  • 
measurement,  118,  123,  128  •  mixed 
operations,  18,  19,  147,  204,  205,  224, 
225,  256,  318  •  money,  26,  62,  64, 

225  •  more  than  one  step,  19,  40,  62  • 
multiplication,  80,  81,  83,  90,  91, 271  • 
percent,  260,  261  •  repeating  patterns, 
303  •  ratio,  256  •  restating  of,  96  • 
rounding,  29  •  subtraction,  5,  18,  19,  26 

•  temperature,  124,  125  •  time,  126, 

127 


Tangram,  61 
Temperature,  124,  125 
Tiles,  317 
Time,  126,  127 
Tonne,  122 
Triangle,  54,  55 
Turns,  55,  57,  310,  31 1 
Two-dimensional  shapes,  53 
Two-step  problems,  19 
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